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ABSTRACT 

Thi s essay explores how the application of the 
decision sciences in the interdisciplinary training, researpli, and 
development activities of model graduate professional schools of 
management, urban and public af fairs business , government, and// 
regional planning mi%ht be linked to current efforts to improve 
leadership development and training programs in vocational education. 
Three major topics are .treated by addressing three corresponding sets 
of questions. The first set' of que^stions provides a framework for 
describing the mathematical and decision sciences, their contemporary 
influences in graduate professional education, and the issue of 
whether a commop core of mathematical science skills exists that all 
practitioners should possess. The second group of questions offers a 
guide for examining the influences t>f the decision sciences in 
graduate^rof essional schools traditionally associated with the 
managerial and social sciences. Discussion focuses, on how various 
professions and specific institutions are approaching the development 
of mathematical methods and techniques as practical tools for use in 
everyday situations. The final group of questions explores 
opportunities to link the decision sciences with leadership 
development and'training efforts in vocational education. Seven 
appendixes and four inserts, amounting to over one-half of the essay, 
are papers, articies, or supplemental materiVl on the topic. (YLB) 
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I. INTRODUCTION 

In the past three decades the world of mathematics has 
evolved from a single discipline to a cluster of int:eractive .. 
subjects now usually termed "mathematical sciences." These 
sciences include, -m addition to the traditional disciplines 
such as logic, nufnber theory, algebra, geometry and analysis, 
the applied areas * of ,^ statistics , operations research , and 
computer science. The use of mathematical models in the 
behavior and social sciences has increased to such as extent 
that there are jVoW; distinct disciplines in mathema,tical 
economics, mathematical biology'^'Niiathematical psychology, 
mathematical demography an^d mathematical linguistics. In 
Mathematics Today , ,a set o€, essays 'Commissioned in 1978 by 
the National Science Foundation to illustrate the development 
and use of mathematical concepts in ^current scientific 
research and related professional inquiries , Lynn (1978) has 
noted " "even fields such as political science and history have 
not been immune ; to the expanding influence of matheltiatics : 
For example, the recent (and frequently controversial) intro- 
duc1:ion of statistical 'techniques into historical research 
has .given rise to a new speciality termed "cliom^rics" 
(from Clio, the muse of history);" In light of these 
developments , Steen suggests "there remain fe^J^ areas of/ 
human intellectual/- ty that have not been shaped signifi-- 

cantly by thfe matnematical sciences. 

The cdi^t^m^ of the , mathematical sciences 

in model gradua'te professional school^ of management, business 



urban affairs and administrative science is most likely to be 
observed in an interdisciplinary field called "decision 
sciences." This interdisciplinary field was created in 1968 
to represent people interested in the application of mathe- 
matical and behavioral methods to problems in organizational 
decision systems. At that time, a group of 30 faculty member's 
representing applied mathematics in 25 schools from across 
the country met in Atlanta to establish the American Institute 
of Decision Sciences (A.I.D^S,), a non-profit national education 
association to encourage interdisciplinary communication. The 
quarterly journal, Decision Sciences , first published by ' 
A.I.D.S. in 1970, is the major publication for the more than 
4r 500 academicians and practitioners now involved in the further 
development of the discipline. 

The intent of this essay is to explore and document, how 
the application of the decision sciences in the i-n.terdisci- 
plinary training, research and development activities of model 
graduate professional schools of management, lurban and public 
affairs, business, government, and regional planning MIGHT BE 
LINKED to current efforts to improve leadeirship development 
and training programs in vocational education. 

We will view leadership as the influence that individuals 
exercise to cause movement of individuals and the organiza- 
tions they comprise toward specific goals. Opportunities for 
leadership development programs in vocational education are 
many and include graduate training for positions such as 



^tate and locai directors of vocational education, research 
sf5ecialists ♦ and curriculum developers, deans and dire'ct^rs 
of occupational education in post-secondary institutions, 
teacher educators in vocational as well as career education, 
and planning and evaluation consul'tants in private organiza- 
tions and agencies . 

The essay treats three major topics and addresses (in 
the order presented), three corresponding sets of questions. 

The first set of questions provides a framework for 
describing tire decision science, the first major topic' 

y 

1. What are the mathematical sciences? 

2. What are the contemporary influences of the mathe- 
^ matical sciences in graduate profession education? 
' 3. What are the deci-^on sciences? 

4, How have the mathematical sciences influenced the 

formation of the decision sciences? 
5.. What are the primary instructional domains- of the 

dec is ion sciences? 
6. What are the primary research domains (issues and 

problem areas) addressed in the decision sciences? 

The response begins by documenting the perspectives . of 
National Academy Sci ences on the importance of, research 
and education in V the mathematical sciences in 1968, precisely 
the time the decision sciences first appeared in academic 
circles. It then moves forward through' the 1970's and ends 
with a view from the decision sciences on the issue , is there 
a common core of matRematical sciences . skills that all 
practitioners should possess? 

-3- 



The second group offers a guide for examining the 
influences of the decision sciences in graduate professional 
schools (or colleges) traditionally associated -with the 
managerial and social sciences. 

7. What elements of the decision sciences are likely > 
to appear as required course work in first profesr 
sional degrees ( i . e , , M.B.A. programs) offered in 
leading graduate schools of management and adminis- 
tration? 

8. Are similar (or different) elements of the decision 
sciences likely to be included in the required core-'*^ 
courses for first professional degrees (i.e., Master 
of Public -Policy Public Administration or Urban 

and Regional Planning) in model graduate schools of 
' government, planning and public affairs? 
9Vv^ what instructional strategies are used to link 

decision sciences with the-new quantitative methods 
and statistics speciali zations df f ered in graduate 
professional schools of government, law, and public 
affairs. 

10, From the perspective of policy research institutes 
and practicing policy scientists, what arp the most 
important decision science skills to emphasize in 
formal training programs? 

11, How have the decision sciences influenced the graduate 
study options in university departments of computer 

j/ and information sciences? ^ 

12, How do the decision sciences differ ^rom the informa- 
tion sciences? 

These questions permit additional opportunities to 

continue the discussion of how various professions and specific 

institutions (primarily universities) are approaching the 

development of mathematical methods and techniques as practical 

tooli^ that can be used in every day situations. 



The final 'group explores opportunities to link the 
decision, sciences with leadership development anc? training 
efforts in vocational education. 

13, What are the major instructional domains (core 

) competency arenas and specializations) addressed 

in graduate vocational education leadership 
development and training pirograms? 

14, How can the decision sciences influence educationa'l 
management and administrative leadership? 

15, How can the decision sciences influenc^ curriculum 
and instruction? 

16, How can the decisiorv science influence leadership 
in the development of research skills? 

17, In what ways can the decision sciences influence 
efforts to impro,ve and extend the emphasis of the 
social and behavioral sciences in interdisciplinary 
vocational teacher education programs? 

18, What are some specific directions for the immediate 
future? 

The last cluster yields two opportunities for linkage. 
Responses to questions thirteen through seventeen identify 
two professional study areas that have close ties with 
vocational education. ^These are^'human resources, development 
and educational technology,^ For both areas, we will examine 
first professional (master's level) degree programs that have 
used elements of the. decision sciences effectively to bridge 
the^gap between practitioners^' and mathematical scientists, 
Responses to the last question identify alternatives that 
can be implemented in educational leadership development 
programs. 

\ . ■ ^ -5- 
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II, MATHEMATICAL SCIENCES 

Mathematics can be described as the art of symbolic 

c 

3 • • 

-reasoning. Mathematics is present whenever chains of 

manipulations of abstract symbols are used. These chains may 

occur in the mind of a human being, as marks on a. paper, or in 

an electronic computer . Symbolic reasoning appears to have 

been first used in connection with counting. For this reason/ 

'nfathematics is sometimes described ( though not accurately) as 

the science of numbers. Actually, all symbolic re*asoning can 

be reduced to the manipulation of wl^ole umber s . It,'s 

-precisely this fact that makes the digital .computer into the 

universal tool it is. 

This uncomplicated, but accurate, portrayal of mathematics 

as the art of symbolic reasoning was presented in the intro- 

ductory pages of the 1968 National Academy of Sciences 

piablication entitled The Mathematical Sciences : A Report which 

was designed to inform professional mathematicians and scientists, 

•I 

as well as scientifically oriented laymen, concerning the nature 
and scope of modern mathematical research and the manifold 
applications of mathema'tics in various sciences and technologies, 
especially the new applicatipns influenced by .the computer 
revolution. ' ^ . 

To present a clear picture of the contemporary state of 
both research and education in mathematics • and related disciplines, 
the National Academy of Sciences report develops three useful 



perspectives. First, Lt offers a two-part classification to 
label each of- the mathematical disciplines as either basic o'r^^ 
applied. , . 

Second, it provides a single term^ ' Mathematical Sciences , 
to suggest that it is essential to maintain strong and, continuous 
inter,actions between the applied and basic mathematical disci- 
plines. On this point the report is quite specific. It 
prescribes "an interaction in which ideas and people must move 
in both directions." . . 

Third, the report docum.ents the use of mathematical methods 

in several disciplines outside the mathematical sciences to 

»> 

bring to the attention of prof essional mathematicians, scientists 
and scientifically informed laymen the faet that in 1968 the 
number of such instances was steadily increasing and, more, 
important, that the" boundary lines between mathematical 
sciences and "sciences that use mathematics" were • of ten diffi- 
cult to draw. In 1981, thirteen years since the rep9rt was 
issued, both trends are still with us. ^ * 

A brief description of the classification scheme and a 
few comments on the related disciplines or , "the sciences that 
use mathematics" as they are viewed in the National Academy 
of Sciences report follow. 

Core Mathematics . - » 

The foundation of all mathematical activities is the 
central core of mathematics — the J^raditional disciplines of logic^ 



number theory/ algebra, geometry and analysis that have been 

the domains of the sQ-called "pure mathematician,". In the 

central cpr^, mathematilcal ideas and €ecfiniques are analyzed, 

generalized', codified and transformed into'' tools of wide 

applicability. " ^ - 

■ 

Applied Mathematical Sciences 

The ^^other category in the -Nationai^j, Academy of. Sciences 
classification, applied mathematical sciences , has four major 
areas that have particularly direct and important relationships 
with other sciences^ and technologies. These are computer 
science, statistics,' operations research and physical matlie-" 
matics (usually referenced as classical applied mathematics) . 

Both computer science and statistics have dual sources of 
'identity and intellectual^ force . Tii-4ach case, only one source 
is mathematical.- Accordingly, the N. A. 5. report sugg'ests a 
•more accurate term, partly mathematical sciences , which they ^ 
sometimes use to recognize. the individual character of these , 
fields and their strong extramathematical components. 

Computer science is both mathematical and something else. 

rt can not exist without mathematics. However, it would be 

utterly unproductive without the computer.' 

'Statistics could not operate without mathematics, especially 

without the mathematical theory of probability. Equally, it 

could not exist without an appropriate theoretical framework to 

guide interpretations and inferences.- Like computer science, 

4 

statistics is both mathematical and something else. 



We will soon observe that three of the four applied mathe- 
matical sciences--op.erations . research , statistics, and computer 
science-- are essential disciplinary resources for the formation 
of the deci&ion sciences . At this point , we assume most 

professional educators have had some experience with statistica 

\ ■ 

methods, have an informed perspective on the application of the 

/ 

computer in some field or organizational setting, but are not 
likely to have had either formal training or extended first- 
hand experiences with operations research. Therefore a brief . 
description of ^ this applied mathematical science follows. 

Brooks (1970) suggests that operations research can be' 
Viewed as applied decision theory. This view treats operations 
research as problem solving by developing mathematical models. 
These models are frequently designed to yield (compute) optimal 
solutions (maximum or minimum values) for accurately specified 
sets of objectives and decision rules (mathematical functions) . 
This view also implies that operations research is intimately 
bound up with computer systems and with machine arithmetic. 

Gupta and Cozzolino (1974) share this position, but have 
suggested that new *bp6rations research problems are often 
solved by recognizing ^ their structural similarities to many 
pastv situations . Once these similarities are specified, 
'existing mathematical models can be applied. Many basic 
oper^ations research texts such as Miller and Lieberman (1975) 
and Wagner (1975) provide case studies with applications to 
decision problems encountered in industry, government and 
education. . 



Specialized Areas Of Application 

Along with the four main applied^ mathematical sciences, 
the N.A.S.. report acknowledge^ that these-'are still newer 
"small specialized areas of application" where no self- 
identifying community of mathematical scientists yet exist. 
Among the small specialized areas 'detailed in the' 1968 report 
are mathematical biology, mathematical psychology, mathematical 
economics and mathematical, linguistics • ^ 

A supplementary volume to the National Academy of . 
Sciences . (1968) report .entitled The Mathematical Sciences; A ^ 
Collection of Essay otf ers twenty-two .essays that document 
achievements, traditions and prospects in a rich variety of 
special areas of application ^ including those listed above. ^ 
These twenty-two essays, plus the more recent ones offered 
in Steen (1978), illustrate clearly how the mathematical, 
sciences are penetrating into fields of knowledge tha^t have 
been shielded from mathematics until not long-ago. Two 
historical perspectives on the recent dynamics in the mathe- 
matical sciences and their penetrations into the graduate 
studies programs of the social and behavioral sciences in 
the 19 70's follow. ' 

Mathematics in Finance 

In the revised edition of Quantitative Techniques for 
Financial Analysis Valentine and Mennis (1980) have noted that 
when the first edition of their text was issued in 1971, 

-11- 



"quantitative techniques were just beginning to 'be applied 

/■ . 

7 

m a ma]o.r way to financial analysis.*** The computer was 
available in many investment origariizations ; however, in 
1971 it was seen primarily as "a massive number cruncher 
that could digest and array large\)odies of numerial data^ 
the. analyst used as part of the daily work," 

At that time, the interest of universities in graduate 
courses dealing with mathematical techniques of financial 
analysis and investment management were growing, but had 

o 

not yet had a significant impact bn theA investment profession. 
Nevertheless, the Institute of Chartered Financial Analysis 
believed that mathematical methods and techniques would be of 
growing importance to practicing financial analysts. Accord- . 
ingly, these mathematical techniques were established as a 
regular topic in the C.F,A. examination program. 

To provide a useful basis for this part of the examination 
the Financial Analysts, Research Foundation commissioned the/ 
1971 edition of the'^aletine and Mennis text which was to 
emphasize the "practical application of quantitative tools 
to the techniques of professional financial analysis or 
portfolio management." 

In the 1980 edition the authors provide several insights 
to suggest that dynamic* changes were underway in the field. 
For example, the financial ^analysis literature had proliferated 
ajtid was now treating many new mathematical applications. The 
emphasis on mathematical methods and- techniques in the C.F.A. 



examinations and the infusion of many mathematically-oriented 
analysts into the professi^ contributed to the significant ^ 
increases in the use of the mathematical Sciences in daily 
field operations. Moreover, they note present computer 
applications in irivestment organizations are no longer 
restricted to just number crunching, but are used "to analyze 
to construct portfolios, and to explore and challenge many 
investment ideas intuitively hel^ for years," ^ 

To get ^ info'rmed perspective on an essential, . training 

question in graduate professional schools (Is there a common 

■ * ■ 

core of mathematical science skills that all practitioners 
should have?), we can examine the contents of the C.F.A, 
sponsored text summarized in Table One, 

The first three chapters address what the N.A.S. report 
classification calls the central core of mathematics — the 
traditional disciplines of logic, algebra, geometry and 
analysis that are often seen solely as the analytic tools of 
the so-called pure matheiti^tician, - , ' 

The remaining chapters appearing in Table One draw their 
material from the applied mathematical sciences. The basis 
for chapters four through seven is statistics. Sor chapter 
eight it is linear programming, mathematj^cal optimization 
and other > decision-oriented mathematics from operations 
research. The last two chapters treat computet science 
issues and skills. 



TABLE 1 



CONTENTS OF VALENTINE AND MENNIS (1980) 



Introduction: What this book is about, ••.The growth of quanti- 
tative te^chniques^ Problems in learning quantitative' tools • 
Approaches used in this book. Simplifying the problem of 
reading quantitative material. Models: Their nature and value • 

1, Notation, or the language of symbols and What they mean 

2, A review of elementary algebra 

3, The mathematics of compound growth explained 

4, Elementary statistics 

5, Probability theory, or how to treat uncertain events 

6, Hypothesis testing, or how certain are patterns in the 



real world 

7. Regression, or how to express the relations among 
variables 

8. Portfolio models 

9. The computer and programming 
10. Computer usage 



Based on entries in the table of contents of Jerome L, Valentine and 

Edmund A. Mennis , Quantitative Techniq^ues for Financial Analysis 
(Revised Edition), Financial Analysts Research- Foundation , 1980, 
Released through Richard D, Irwin, Inc. Homewood, Illinois. 
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Twcn trends deserve mentions. FirsX:, ' -outside mathematics, 
the physical sciences an'd engineering, one seldom encounters 
the.N.A.S. classification for the mathematical sciences. 
Hence, what the N .A. S report is calling the partially mathe- 
matical sciences , statistics and computer science, are more 
frequently just called "quantitative methods 

This single reference for these two applied mathematical 
sciences is most common in the social and managerial sciences. 
In fact, graduate degree programs in professional schools of 
business, government, social and ieh^vioral scienqe, and 

education often now "advertise" majors^ or specializations 

I) 

9 

with these titles and orientations. 

Appendix One elaborates for eighteen dif :^erent depart- 
ments , distributed over several colleqeSvand schools at 
Ohio State University, a set of "selected" graduate courses 
that have been introduced or influenced in the 1970 's by 
the mathematical sciences and quantitative metl^Qds movements . 

A second trend to be extracted fr6m our discussion* of 
mathematics in finance is one that will reappear in almost 
all graduate stud4.es programs introduced in subsequent 
chapters. .Here the reference- is to the fact that basic mathe- 
matics, or what we have' come to know as the central core of 
the mathematical sciences, provides essential skills for 
economic understanding and financial management. 

In an essay entitled "Mathematics as a Tool for Economic 



the impprtance of mathematics to> practitioners in the following 



way, 



I. 



Application^ of the cautious procedures gf^ science 
and of matheiD^^tics proceeds slowly, whereas the daily 
affairs of hurrying mankind demand constant resoultion. 
Thus, where adequate knowledge an'd objective theory do 
not exist, fragmentary heaps of fact and primitive 
common sense reasoning will be drawn upon to fill the 
gap. For this reason, both personal decision^ and social 
commitments of vast consequence often rest on doubtful 
and inadequate understanding. , Moreover, just as a 
per son committed to a given course tnay resist and resent 
efforts to point out irrational aspects of his behavior, 
so saci-eties can resent and even repress criticism of 
intellectual structures, correct or not, which are 
regarded as essential to a social consensus and around 
which s^^tix^cant interests may have collected. In 
such situations, mathematics has often been used as a 
tool for defusing con>troversy and for allowing ideas 
running counter to some dominant, doctrine to be developed 
in a neutral form. 

We will try to illustrate the way in which mathemat- 
ics can contribute to our understanding of social issues. 
In order to do this, and specifically in order to make 
the point that mathematical reasoning need by no means 
"remain remote and abstract, we will venture to reason 
about hard-fought areas of current controversy. This 
makes it all the more nfecessary for the' reader to remember 
that our reasoning, like all applications of 'mathema- 
tics to the real world, is not at all incontrovertible, 
but merely represents a set of conclusions to which one 
can^y led by assuming one particular model of reality. 
Any such model is but one of many possible models of 
differing adequacy which can lead to different, and 
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sometimes diametrically conflicting 
reasoning can therefore not tell us 
concerning reality are correct, -but 
logically possible. (270-71) 



only that they are 



deductions. Our * 



that our conclusions 



Schwartz's final statement suggests that 



practitioners must 



be conversant both with the formal rules 



of mathematical 



reasoning and their limitations if they 



a 



re to property uee 




Mathematical Social Sciences 

The Inter-university Consortium for Political and Social 
Research (I.C.P.S.R,) at the University of Michigan is an 



purpose is to maximize the availability of social science 
data and minimize the inconvenience and cost of training and 
studying social and historical phenomena. 

Since 1962 I,C.P.S.R, has collected over 5 , 000 computer- 
readable data files on social phenomena. From its original 
twelve members interested mainly in political science 
research, the membership (including almost all major United 
States research universities) has grown to more than 240 
institutions sharing the world's largest collection of computer- 
u readable data in all fields of social sciences. 

The I.C.P.S.R, Training Program in Theory and Technology 
of Social Research serves consortium member colleges and 
universities by offering a comprehensive continuing education 



international resource for scientific cooperation. Its 



program of studies in research design, statistics, data 
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analysis, and social methodology • In general, emphasis in 
the training program focuses on courses and subjects which 
are not normally an integral part of the curricula of member 
institutions. This includes several courses that, to use 
the N.A.S. study reference . confuse attempts to draw the 
boundary line^^^^tween the "mathematical sciences" and ^ 
"sciences that use mathematics," For this reason, I.C.P.S.R. 
offerings frequently take on the convenient descriptor 
"Mathematical Social Sciences." Table Two provides an 
overview of these mathemat^ical social science offerings 
and links each course with an instructional strategy. Appendix 
Six contains descriptions, for each course entry in Table Two,^^ 

The I. CP. S R. bulletins suggest that their training 
program's instructional environment differs from that of all 
but a few statistics departments in two imp.^rtant respects. 



First, mathematical methods are studied wi^|chin the broader 
context of substantive social science res/arch. Second, 
almost all instruction is coordinated wiich and reinforced by 
active participatory data analytic experiences. 

An overview of the historical development and responses 
of I.C.P.S.R. to the social and behaviforal scientists' need 
for continiung education in the matlire^atical sciences from 
the early 1960 's forward follows. / 

Early in the 1960 's quantitatij^e empirical social research 

in I.C.P.S.R. was essentially equi^/alent to basic survey 

/ 

/ 12 
research and innovative strategies/ for manipulating data. 
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1.C.P.S.R, 19 80 TRAINING PROGRAM 



~ X^~~^==========^~~^ ^- ::i======r==zz^ 

Track Ir Developing Quantitative Skills 

Elementary Mathematics for Social Scientists (lecture) 
Introduction to Computing {workshop|^ 

Introduction to Statistics and Data Analysis (lecture/ 
workshop) 

Tr ack II: Towa rd Structured Data Analysis Pro jects 

Critiques of Social Research (lecture) 
Data Analysis and Public Policy (lecture) 
Dynamic Analysis (lecture) 

Dynamic Models of Political Economy (lecture) 

Evaluation Research Methodology (lecture ) 

Formal Theories of Social Scientists (lecture) 

Mathematics for Social Scientists (lecture) 

Applied Multivariate'^Analysis (lecture/workshop) 

Applied Nonparametric Analysis <lecture/workshop) 

Experimental Studies of Social Phenomena (lecture/ 
workshop) 

Introduction to Linear Models (lecture/workshop) 

Intermediate Linear Models (lecture/workshop) 

Introduction to statistic and Data Analysis II (lecture/ 
workshop) 

Multi--Level Analysis (lecture/workshop) 

y 

- "^rack III (a): Frontiers of Social Methodology ^ 

Advanced Linear Models (lecture/workshop) 
Causal Models ( lecture/works)iop ) 

Discrete Multivariate Analysis (lecture .workshop) 
Exploratory Data Analy.&xs. (lecture/workshop) 
Models with Unmeasured Variables ( lecture/workshop ) 
Multivariate Dimensional Analysis (lecture/workshop) 
.Time Series Analysis (lecture/workshop) 
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TABLK 2 (conM ) 
l.CP.S-R. 1980 TRAINING PROGRAM 



Track III (b ) t M ethods of Analysis in Particular Substantive 

Areas 

Asian American Research Methods (workshop) 

Data Processing and Data Management in the Criminals 
Justice Field (workshop) , f 

EmpiricaT Research Issues on Aging (seminar) 

Quantitative Analysis of Crime and Crimimal Justice 
( lecture/workshop ) 

Quantitative Historical Analysis I (lecture/workshop) 

Quantitative Historical Analysis II (lecture/workshop) 

Track III (c) : Common Concerns of Computing Specialists and 

Data Librarians 

Database Management for Complex Data Sets (workshop) 

Data Management, Library Control, and Computer v 
Readable Information (workshop ) 

Introduction to computing with SPSS (workshop) 

Small Computer System Software and Hardware (workshop) 



Source: Inter-Universi ty. Consortium for Political and Social Research 
inthe Theory and TechnoloRv of Social Research . Institute 
for. Social Research, University of Michigan. 
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li<itt» in iUo l^U)()'i\ Monu* 1 tsul i lui , un i V(» r m i t i t^s had 

einployod iaculty with stroiui liubri t anti inl(»rt'Mti5 in social 

acionce to t^Nich <iraduat^» courfios in iH»*ioarch iiu^thociB/ Hurvry 

rejsoarch, elementary statisfics and, in rate instances, data 

analysiB,' Many students* who were introduced to mathematical 

social scienc(>s in those days continued to expand their 

study of statistics and social methodoloqy in psychometric 

and econometric methods or in mathematics and statistics 

' departments." 

In the early 197JVs three, trends , the interest of many 

research scholars in the so-called ^'behavioral revolution," 

♦ 

the growing number of data archive.^ placed before social 
scientists for secondary analysis, and the recognition 
(especially among younger scholars) of the importance of 
developing computing and data analysis skills, all contributed 
to expanding interest of social and behavioral scientists in 
^ the basic and applied mathematical scfiences. 

The I.C.P.S.R. responded to these trends by expai<8¥ng 
its data archives and extending its training efforts for 
college and university faculty and non-acadeitiic research 
scholars to include a core of courses in elementary research 
methods and survey research and a more advanced schedule of 
lectures and workshops in which specialized analytic 
techniques were introduced. These training programs resemble 
those now in Track I and Tracl^ II of Table Two. While these 
programs emphasized statistical analyses, care .was taken to 
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j>rt)tient tJu^ju* ^iiialynnM within th*' ccHitf»st vuultM t aiui 

iiul)Mt»int i VI' tjoci.U plKMionirna . 

5;<)ri»il rf»?i<sirch in tlu» 1970*!? h<iJi bmi d i :» t i n<iu i iihrd 
by a iTU)i(j acivanc<»cl c'Omi>uL<'r hardwart*, an i»xteiisivc array oi 
software (some' ol which was d«»vrK)i)od for :Jocial sciences)^ 
an exp.nuir'd d i r> t r i but ion ol faculty with intere»55ts in social 
mot hodoloijy ami readily availablt^ sourct^i; ot data. 

The I.C.r.S.R. traininq j)roqrani*s t:ook numy forms, 
Locture/worksho{j):; focusincj on recent technical advances of 
applied multivariate analysis were introduced to provide 
facult^^ and qraduate ^^^^ tud*Aoi t^^ from inslitulioriP which 
already had extensive m^^odoloqy offerinqs an opportunity 
to rc^main with those oflHj^ cutting edge. Course options 
in Track III (a) of Table TWo are of this variety. 

Workshops emphasizing policy analyses rather than 
quantitative analy sos-^were added to the curriculum to enable 
college and university personnel and research scientists 
to develop research skills that haf^ special bearing on 
specific substantive problems. These workshops appear in 
Track Ill(b) of Irable Two. To increase their impacts^ some 
workshops were organized around a "data confrontation" 
format, an instructional strategy that will reappear in 
subsequent descriptions of the mathematical and decision 
sciences in public policy programs. 

Courses that focus on the technology of social research, 
including computing, data management ^ and daj:a librarian 
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methodology, were developed. These training options appeaj 
in Track III(c) of Table Two. : 

In August 19 80 the Survey Research Center/ another 
organizational unit of the University of Michigan's Institute 
of Social Research, completed its Thirty-Third Annual Summer 
Institute orj^Survey Research Techniques. Highlights of 
this annual institute always include the formal sampling 
theory courses and^ the corresj^onSing workshops on wfeich 
participants focus on actual probability sampling designs , * 
and plans from, surveys completed around the world. 

To get a second opinion on an essential training 
question in graduate professional schools (Is there a common 
core of mathematical science skills that all, practitioners 
should have?) , we can quickly review the contents in Table 
Two and the more detailed information in Appendix Six.. 

The three Track I introductory courses in mathematics , 
computing and statistical methods are the core skills for 
the llc.P.S.R. program. They are expected to introduce 
prerequisite skills for Track II lecture/workshops in 
either Introduction to Statistics and Data Analysis II or 
Introduction to Linear Models. More important, however, 
thp three Track I courses .constitute the minimum backgrouij(d 
for those who expect to participate in Track Ill(b), a 
group of instructional units emphasizing the application of 
quantitave methods of analysis in particular substantive areas, 
rather than emphasizing research methodology itself. 
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These common core skill resemble those prescribed for 
the CP. A. practitioners. The level and content in mathe- 
matics, statistics and computing are similar. One significant 
difference is that the I.C.P.S^R, participants are not 
introduced to any of the decision-oriented mathematical 
methods of operations research. You may recall that the 
chapter on portfolio analys'lfes in basic text for CF.A, 
practitioners links operations research tools with financial 

/ 

analysis.^ and investment management, 

£)epartments of Mathematical Sciences I 

s 

It is safe to assume that university departments of 
mathematical sciences or, in a few instances, mathematical 
systems^ are most often found in teaching rather than 
research universities. Established research universities 
almost always maintains separate departments for applied 
mathematical sciences such as statistics, operations research 
and computer science. In the research university, pure 
mathematics , the central core of the mathematical sciences , 
also enjoys separate departmental status. 

For example, this organizational arrangement appear? 
at The Ohio State University, Mathematics and statistics 
are separate departments in the College of Mathematical and 
Physical Sciences. Computer science resides in the Depart- 
ment of Computer and Information Sciences, Operations 
i^esearch is an integral part of the Department of Industrial 
and Systems "Engineering. Both departments are members of 
the iCollege of .Engineering. 



/ - ■ 

This organizational arrangement contributes to a 

second trend, a prevailing tendency in other research 

university departments to develop their own specialized 

graduate courses that apply the mathematical sciences to 

specific interests of their disciplines. Evidence for this 

trend at Ohio State appears in the Appendix One list of 

13 

specialized mathematical methods courses, 

.. .. 

These departmental trends often parallel, but on a 
smaller scale, the efforts of the I. CP, S. R, over the years 
to develop and study mathematical methods ^|||hin the broader 
context of a substantive domain and to collect relevant 
computer-readable datasets that can be used in instruction 
to reinforce methods skills. 

Teaching universities, on the other hand, frequently 

have all of the central core and applied mathematical sciences 

14 

located in a single department. This >^ consolidation is ^ 
most likely in teaching universities who have recently 
initiated or significantly extended their graduate studies 
programs-^- 

The single department arrangement is illustrated in 
Appendix- Seven, a description of the Sangamon State Univer- 
sity Department of Mathematical Systems, As the public 
affairs university in the Illinois state system of higher 
education, the mandate of the university is to address 
public affairs within the framework of a liberal arts curri- 
culum and to stress practical experience, professional 
development and innovative teaching. 



The Mathematical Systems graduate program has four 
concentrations, mathematics, statistics, computer science 
and operation research/systems analysis. Students may 
pursife a Master of Arts in Mathematics, M.A. in Statistics, 
M.A. in Computer Science or, in the operations research ^ 
concentration, M.A. in public systems an&lysis or M.A. in 
Operations Research . 

The mathematical systems program has. a well defined 
inventory of service cou^rses in the applied mathematical 
sciences to accommodate other public affairs graduate programs 
such as educational administration, public affairs reporting, 
health services administration, legal studies pxablic adminis- 
tration and community services. These .range from courses 
dealing with applied statistics, attempting to reduce 
anxiety about mathematics, structuring math games, to a 
special proi)al5ility sampling theory course for interpreting 
this domain of statistical methods for prospective public 
sector accounting and auditing .specialist . These diversified 
offerings illustrate the tendency in teaching universities 
for mathematical sciences departments to develop specialized 
courses for other departments, a trend that stands in direct 
opposition to those suggested for research universities. 
Later we will explore the implications of this distinction. 
We now turn to the decision sciences, an interdisciplinary 
professional studies field that appears to capture ^ 
some of the perspectives and trends presented here for the 
mathematical sciences and "the sciences that use mathematics." 



The joint influence of the mathematical sciences and the 
mathematical social sciences in leading graduate professional 
schools of management business , urban affairs and administra- 
tive S9ience is most likely to be observed in a new inter- • 
disciplinary field called "decision sciences,"* This interdisci- 
plinary field was created in 1968 to represent people intierested 
in the application of mathematical and behavioral methods to 
problems in organizational decision syst^ems. 

The Emerging Decksion Sciences 

Although certain mathematical models have^ become extremely 
useful for specific applications, conventional, graduate pro- 
grams in many instances still do little to provide systematic 

^ 15 
tools for addressing a wide array of organizational problems- 

In the emerging decision sciences, however, mathematical 

models and computer systems are presented as logical extensions- 

of problem- solving thought. Many decision sciences programs, . 

such as the original master of decision science (M .D . S Program 

initiated in 1969 at Georgia State University, now believe an 

essential objective of the decision sciences curriculum is to 

develop "hands on" skills in the .area of minicomputer decision 

16 0 • 

models and management information. 

A central focus of the beginning graduate programs iji 
decision science at Georgia State University and The University 
of Pennsylvania is the preparation of general administrators 
and managers who can master the decision-aiding tool? associated 
with adv:anc^d information processing equipment. 



Our examination of the decision sciences moves in two 
directions. First, we will review the curriculum guidelines 
developed'^'^by the American Institute of Decision Sciences 
(A.I.D.S.)* Second, we will examine the research and graduate 
study programs in the VJharton School Department of Decision 
Sciences, Both directions provide opportunities to observe 
the importance and integration of the mathematical, social and 
behavioral sciences in this emerging field. 

Disciplines land Skills 

Statements provided in Guidelines for the Decision 
Sciences Cuifriculum , a 19 76 report prepared by the Curriculum 
Development Committee of A.I.D.S., are the current positions 
put forth for the design of university-based instructional 
programs. Their widely accepted description for decision 
science follows. 

DECISION, SCIENCES UTILIZES MATHEMATICAL STATISTICAL, 
BEHAVIORAL AND COMPUTER SCIENCES TO MODEL DECISION PROCESSES 
IN GOAL SEEKING (BUT NOT NECESSARILY PROF IT- MAKING) ORGANIZA- 
TION.' IT IS A SCIENTIFIC APPROACH TO THE RESOLUTION OF 
COMPLEX ORGANIZATIONAL PROBLEMS THAT CUTS ACROSS TRADITIONAL 
DISCIPLINARY BOUNDARIES AND SYNTHESIZES RELEVANT PORTIONS OF 
EACH TO DEVELOP USEFUL MODELS OF DECISIONS. 

Decision Sciences programs are similar to traditional 
Master of Business Administra^jtion programs in their interdisci- 
plinary focus. Thesis. I.^D.S . Committee suggests that they differ 
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from them primarily in the extent to which they utilize mathe- 
matical relationship's and the power of the Computer to model ^ 
decision processes and to organize information systematically 
in order to understand the complex relationships which exist 
in most real-world situations. The committee reports "In its 
use of the mathematics / . it strives for usefulness rather than 
elegance for its own sake. In its use of the bphavioral 
sciences , it seeks to make explicit the multi-faced rela/ion- 
ships which influence or even determine the nature of the 
problem to be solved." 

THE GOAL OF THE DECISION SCIENCES PROGRAM IS TO PREPARE 
S;PUDENTS WHO CAN PAi^TICIPATE IN MANAGEMENT AS MODELERS OF 
DECISION PROCESSES AND ORGANIZERS OF INFORMATION. THE SPECIFIC 
CONTENT OF THE PROGRAM- IS LESS IMPORTA]^ THAN ITS PHILOSOPHY 
AND THE WAY ITS PARTS ARE INTEGRATED TO ACHIEVE THE PHILOSOPHY. 

Much like the )I .C .P . S R. approach to instruction^ where 
mathematical models are studied within the broader context of 
substantive social science research/ A.I.D.S. guidelines 
claim decision science programs must include a considerable 
ajuount of theory and method, but must also defeign the opportunity 
to apply then) to real-world problems, On the point , the guide- 
lines are clear, "organizations are the laboratories where ' • 
these skills are developed." Hence, the context of substantive 
interest is the daily world of the practitioner. 

General requirements for development of decision science 
programs are offered in Table Three, These requirements, begin 
with formal mathematics and move in the direction of skills for 
problem formulation and resolution . "^^ 



TABLE 3 



GENERAL REQUIREMENTS FOR DECISION SCIENCE PROGRAMS 



!• Provide mathematical competence in matrix algebra and symbolic logic, 
plus differential and integral calculus. Additional training in 
differential equations, calculus, and linear algebra would be 
desirable, but not mandatory. 
f 

2. Provide a thorough grasp of the concepts of probability and 
statistics such that they can be used in the des^agri of decision 
models and analysis of data. . ^ 

3. Emphasize general concepts, intuitive proofs, and applications for 
a broad range of models rather than rigorous theoretical develop- 
ment of a few. , However, there should be sufficient theoretical rigor 
to permit formation of meaningful judgments on the likely effects 

of violating assiamptions to fit real-world problems. 

4. Provide meaningful coverage of useful modeling approaches including 
financial economic and behavioral models (e.g., models of cognitive 
processes, group structure and processes, and organizational 
structures and processes) as well as the standard quantitative 
models such as linear programming, decision theory, queueing, and 
simulation. Models should be viewed as frames of reference 
around which a system can be formed rather than unrealistic, over- 
simplified problems. Students should be exposed to a broad range 
of realistic model applications. ^ 

5. Conform to the American Association of Collegi^ate Schools of 
Business (AACSB) guidelines for training in business administra- 
tion. (Some modifications of this requirement might be possible 
if the program is not housed within a college of business? but 

even then it should contain adequate training in informati&TK.sy stems , 
planning, and control.) ^^-^-i— ^ 

6. Include meaningful exposure to the resolution of complex, realr 
world problems which cross traditional functional boundaries as 
part of all coursework. As a practical matter^ some of the exposure 
may have to come in the form of cases and games. 

7. Provide for some degree of specialization in one of the functional 
fields of business. (If the program is-not housed in a college 

of business, specialization might be in a field within the host 
college.) . . ^ 

8. Provide ^a thorough understanding of, and ability to communicate with 
people in order to facilitate problem formulation and implementation 
of proposed solutions. 



Based on American Institute for- Decision Sciences Curriculum. Development Committee* 
Guidelines for Decision Sciences Curriculum . A.I.D.S., 1976. 
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Before we turn to an interpretation of these guidelines 
in the "decision sciences program at the Wharton School, a 
final perspective from the A.I.D.S. Committee report to their 
academic colleagues deserves review. 

^ A decision science program should help graduates become 
effective modelers of decision processes in the broadest 
sense. They must possess the ability to take the usual 
mixture of. accurate, inaccurate, missing and duplicate data 
and develop information which relates to the organizations 
objectives . While they will make use of mathematical models 
when relevant, they must know when to use less-sophisticated 
information decision systems. Tjiey will be aware that since 
decisions are made ultimately by people, their success in 
getting programs accepted will depend on effective documenta- 
tion and many human factors . 

In Decision Sciences at the Wharton School , one finds the 
following statement "Spectacular growth in the us'e of computer- 
based information systems and quantitative approaches to 
managerial decision-making has created a need l?pth for managers 
who can properly use sophisticated decision-aiding systems and 
for research toward understanding and designs such systems. 

The Department of Decision Sciences at the Wharton School was 

19 

founded m 1974 in response to these needs." 

At present this University of Pennsylvania department has 
degree programs at the BS , MBA, and Ph.D. levels, as well as 
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in several areas of executive education. Two of these are 
the department's commitment . to provide decision science courses 
in ^the Wharton Executive MBA program and a four-week compre- 
hensive course in information systems offered annually to a 
seledt group of managers. 

Research Domains 

Research in decision sciences includes and attempts to 
integrate, a diverse set of related fields that have developed 
over the past two decades primarily in schools of business and 
management. These are traditional management science focusing 
on planning, scheduling and inventory control; the study of 
information systems, particularly database management, decision 
support systems and office automation; and the psychology of 
decision processes, with a focus on risk and' uncertainty . 
"Marked by this diversity, departmental research as a unifying 
theme: understanding and improving decision-making." 

The three fields , traditional management science (with its 
focus on the use of mathematical models) , information systems 
(with its emphasis on the potential of advanced information 
processing equipment) and the psychology of decision processes 
(with its concentration on the theories and models of the social 
and behavioifal sciences) use the "unifying theme" to produce 
the four research domains elaborated in Table Four. 
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TABLE 4 . 

RESEARCH DOMAINS IN THE DECISION SCIENCES 



Research in 

1. Decision Process provides new knowledge about how to design 
better man-machine interfaces and how to adapt problem- 
solving methods to the needs of the decision maker. 
Research in this domain has been concerned with the way 
individuals and groups collect and use information, and 
how their actions are thereby 'affected. Both developmental 
and experimental research methods are used. 

2. Management Information Systems investigates how best to 
provide information for organi zational decision making . 
Research in this domain has been concentrated in the areas 
of data base matnagement, office automation, activity 
systems and computer networks. 

3. Management: Science studies formal models and methods for 
structuring and solving certain classes of managerial 
problems. Research in management science domain has 
been concerned with the development of quantitative 
approaches for aiding managerial decision making. 

4. Decision Support Systems carries the promise of integrating 
these three domains through interactive computer-based 
models. Research in this domain has been concerned with 
creating a meaningful- dialogue between designers and 
users of interactive computer-based systems. Two 
projects underway are concerned with how to design 
decision-aiding tools for operational and policy-related 
questions . 

— — ■ 

Based on information found in Decision Sciences at the Wharton School , 
' a University of PeiiAsylvania release detailing the academic affairs 
of the Department of Decision Sciences • 



I n H t r u c 1 1 o n a 1 Domains 

At botH the undergraduate and the graduate levels, the 
Department of Decision Sciences offerj^ an introductory core, 
plus higher-level specialized courses in decision processes, 
information systems and operations management. These instruc- 
tional domains are almost identical to the first three research 
domains detailed in Table Four. 

The departmental credo is straightforward and speaks 
directly to those who wish to link training in academic 
environments (graduate professions levels for our purposes) to 
performance in the field. It states '*the Department believes 
that the understanding of information sys,tems, modeling and 
decision processes will improve the performance of managers. 
We do not study or teach technology for its own sake. We 
believe that the combination of newly developed techniques with 
traditional expertise in accounting, finance, and management 
will prove powerful and effective.*' 

A brief overview lOf the graduate ' level introductory core 
courses follows. 

ORGANIZATIONAL AND ECONOMIC IMPLICATIONS OF INFORMATION SYSTEMS 
Focuses on the role of the information system in governing 
the behavior of an organization. Topics include planning 
and Control systems, the role of analytical and simulation 
models in decision making, the economics of • information , 
implementation of an integrated system, and the organizational 
and social implications of information technology. 



MANAGI:MKNT DKCISION ANALYSIS. A (juant i tat, I ve niethodH courst- 
oriented around case Htudies involvincj royource allocation, 
declHion analynis, and Hiiim 1 ation . -he c-ourne in particularly 
appropriate tor otudentn with some quantitative backqround 
who arc interested in an extensive and practical treatment 
of management decision-making methods. 'lethodologies for 
structuring analysis are presented for problems in both the 
public and private sectors. Readings and cases deal with 
decision problems in a variety of managerial contexts, stich 
as banking, manufacturing, process industries, utilities, 
and service sector systems. 

M^AGEMENT INFORMATION SYSTEMS. This course considers the 
ISnputer, its history, components and architecture; the 
managerial use of computers for data processing, planning 
and decision support; and the process of systems analysis 
and design whereby technology is brought to bear on the 
problems of management. 

INFORMATION SYSTEMS FOR FUNCTIONAL AREAS. Designed to enable 
the nonspecialist to understand information technology in 
order to use it more effectively. Topics include, file 
organization and processing, data base management, integration 
of information systems, economic evaluation of information 
systems and the management of the implementation process. A 
major design case is used to illustrate general concepts. 
DATABASE MANAGEMENT. Examines various theories of data, ^ 
including the hierarchical model, the relational model, the 
entity-set model, and the network model. Implementation of 
data base management systems will be considered with a focus 
on the Wharton Alerting Network Database (WAND) system. The 
course also ^sMidies topics related to the application of 
data base management systems, including data base design, 
cost trade-offs, and the implementation of application programs 



INI-'OHMAT lONj; !;Yr.Tl>M.S AN/^ I A' J I AND l)KSlc;N. A r.tJH -cu i t- ii t t-il t'ourrr 
Hyatonui analy.sin, tiusiijn, imp 1 «^niont at ion, limpluus i -/ru t ho 

iummI for i n 1 or iTKit ion sysli'itui that r t 1 <»ct i vo 1 y uwi-i t h<» ciurrnt 
nt*e(hi of an or (jan i /.at ion / art» fU»xn)]c iirul , t hviM .(,:an nxovi. 
f uturr iinant ic i patt»(i ruijui roniunts^ and c;|>oratt* of f icicmt ly , 

OPERATIONS PLANNING AND C^ONTHOh. Decinions associatcnl with 
tho manaqomont of opo r^i t ioni5 aro cont ral t,o C)rc]ani zations in 
the public and jpri v.U o sotM.orn. This (x^urnc^ oxplorori al tor- 
native ..approticliW{> to specific probleiius in tlio ax^tw, illustrat- 
ing thorn with j/ublishtMl .ipp 1 i ca t ions and cases. To^^ics includt^ 
inv(Mit)p.FV coritlro 1 , planninq and allocation ol capacity, and 
the cles Ic^rN^ Llistr ibution systems. Kmphasis is on medium 
and lonq-term planninq [)robloms, and analytical, informational, 
and functional methods available for resolvincj cost/performance 
trade-offs in areas central to the control of operations. 

MODEL-BASED INFORMATION SYSTEMS. Usinq the case method, this 
course addresses the design and implementation of those computer 
based informat ion syr, terns which contain decision models. The 
purpose is to examine the ways in which information systems 
can be used to interface models with users and with each 
other and to identify the critical decisions in the life- 
cycles of these systems which affect their success. 

FOUNDATIONS OF DECISION SYSTEMS. Examines theoretical aspects 
of problem solving, cognitive processes, and artificial 
intelligence, as well as the structure and underlying tech- 
nology of model-based planning and control in organizations. 
Approaches are developed for the validation and performance 
evaluation of decision support systems . 
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SEMINAR IN INFORMATION SYSTEMS. J>resentations by faculty and 
advanced students introduce research in Information Systems. 
Individual research projects are initiated early in the course 
by the students, and ^a re subsequently presented to the class 
and discussed in seminar format. Student research topics 
have included, for example^ the design of a query^ language 
for office automation, and. the imple^ntation of data base 
design software^ 

STATISTICAL CONTROL OF OPERATIONS. Decision-making ^or 
control comprises a large part of the operations manager's 
job. To the body of standard methods available for dealing 
with such problems, new techniques and technologies have been 
added recently, which show promise for operations and manage- 
ment control, especially in the broader context now under- 
stood to be the domain of operations maViagement. This course 
explores both the traditional and the new methods for making 
control decisions. Emphasis is on understanding the features 
and interrelationships of the methods, and on assessing their 
applicability in control problems, rather than on building 
technical s^iH in their use. 

MATHfikp^TICAL PROGRAMMING. Mathematical programming problems 
occur in a variety of areas including the decision sciences, 
economics , opera-^ions research, accounting , finance , and 
marketing. This course is an introduction to math programming 
for students who would like to be intelligent and sophisticated 
consumers of math programming theory, but do not plan to 
specialize in the area. Decision topics covered include linear 
and nonlineajT functions, continuous and discrete variables, 
and constraimed vs . unconstrained problems . 

SEMINAR IN DECISION PROCESSES. Introduces models of the 
decision process drawn from economics, mathematics and cognitive 
psychology. ' Topics include the analysis of decision criteria, 
rraTTio -hhooTTT . Tral ng> -hh^OTV , hiiTTian i n f r^yTn a -h T nn prnp(asc;ina and 
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A more detailed description for several of these courses 

I 

appears in Appendix Two, In the following chapter, which 
analyzes MBA programs (or similar first professional degrees) 
in twenty-two leading graduate schools of management and 
business, we will have another opportunity to examine in more 
detail precisely how the graduate introductory core courses 
in decision science are utilized in other first professional 

r 

20 

degree programs ap the Wharton School, 

* Executive MBA Program 

The Wharton Executive MBA is designed to enable mid- 
career executives to attain a Wharton MBA while retaining job 
responsibilities. Like most executive degree prograifis, it's 
structured curriculum provides in-depth graduate level training 
which builds on a practitioner's work experience. Courses in 
quant^'ative methods, interactive programming and management 
information systems are the decision sciences components in this 
executive program. 

It should be mentioned that the mathematical skills and 
more important, the expectations foi5 their use, are no 
different for the executive MBA candidate. This means that 
mid-career executives whose l^ast labor pains in mathematics 
occured before the "Modern MatlV^^-<£evolution will more likely 
take at least one, of the noncredit offerings described in 
Appendix Two. 



Continuing Education 

The increasing complexity of organizational operations 
has placed growing importance on the proper use of computer- 
based information systems, A crucial element -in theit "^""^ 
success is the systems designer, who serves as an essential 
link between the ' information user and the systems prograiraner . » 

The Department operates the Wharton information systems 
program f a comprehensive four^week course developed to 
educate selected personnel in the skills required to design, 
implement and evaluate advanced information systems. 'The 
course is conducted at the graduate level and approximates 
in content (and approach) much of the material covered in the 
department's sequence in formations systems. 

Improved Performance 

The department's credo becomes an important consideration 
for .the movement from a focus on the "workings" of decision 
sciences toward exploratory efforts to link them with vocational 
educational leadership development programs. 

In brief, the position is an understanding of information 
systems, mathematical modeling and decision processes wi 11 
improve the performance of managers. Decision sciences are 
not substitutes for the development of other traditional skills. 
In combination with traditional expertise in accounting 
finance and management, decision science skills will prove 
powerful and effective. Practitioners taking decision s/:ience 
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CHARTING, 



MANAGEMENT AND ADMINISTRATION 

Essay Question addressed is Number Seven ^ 
What elements of the decision sciences are likely to 
appear as required course work in first professional 
degrees (i.e,, M.B.A programs) offered in leading 
graduate schools of management administration? 

Response 

In progress is a content analysis of the core course 
requirements in the M.B.A. or equivalent first profession 
master's degree programs in the 22 "top" graduate schopls 
of management and business.. The analysis classifies each 
core set of courses according to the decision science 
domains elaborated in Table 4 (page 33 of this monograph). 
Trends will be reported. For the moment the pattern in 
these 22 institutions appears to follow that established 
for the Wharton School M.B.A. described in Appendix Two, 



CHARTING 



V, URBAN AND PUBLIC AFFAIRS 

Essay Question Addressed is Number Eight 

Aire similar (or different elements of the decision 

sciences likely to be included in the required first 

professional degrees (i.e., Master of Public Policy, 

Public Administration, or Urban and Regional) in model 

graduate schools of government ^ planning^ and public 

affairs? 

Response 

Attached is a set of core course requirements for the basic 
M.A. program at the Carnegie-Mellon University School of 
• \ Urban and Pi±>lic Affairs. This case study provides a 
"representative" first professional degree program for a 
"top" school in the urban and public affairs category. 

Using the four decision science domains in Table 4 (page 
33 of this monograph^ an analysis can be made and reported 
in the text. At this time, the reader may wish also to 
examine a sitni'lar M.A. program offered at the New School 
for Social Research. See Appendix Three. 

The general trends appear to be the following: 

Management S'cience , There are several math 
modeling efforts in urban and public affairs 
core courses. These efforts focus on public 
rather than corporate applications that 
prevail in many M.B.A. programs. 

Informations Sciences . Here the focus is 

on government rather than corporate data bases. 

Course requirements and instructional strategies 
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Decision Processes , In public and urban 
affairs courses are more likely to focus on 
public rather than on individual managers 
and corporate problem solving choice and 
policy analysis. 

There is a common set of skills for all 
public^anagers and officials. It treats 
both " quantitative " and " analytical " perspectives 
See Appendix Four. 

Model schools of management and urban affairs 
often merge core course requirements (including 
cision sciences requirements) for an entire 
t of first professional degrees. This aJs 
the case for the ^fe^w School of Social l^estearch 
programs of fered in\ the Graduate School of 
Management and Urban Professions, 

Carnegie-Mellon/M.S. Core Curriculum Descriptions follow. 




SCHOOL OF URBAN AND PUBLIC AFFAIRS 
Carnegie"Mellon University 
M.S- Core Curriculum Descriptions 



INTRODUCTION TO COMPUTER SCIENCE. This course covers the 



point of view. Extensive exercises are required. Course 
covers basic concepts of flowcharting, programming languages, 
numerical and symbolic^ computation. The course concentrates 
on using the computer as a tool for problem solving in a 
time sharing environment. 

FINANCIAL ACCOUNTING. This course provides the student with 
an understanding of how financial information for the private 
sector is prepared, organized and analyzed. Accounting is 
viewed as a component of the total information system, and an 
attempt is made to develop a vocabulary and set of rules for 
dealing effectively with this component. The first portion 
of the course concentrates on transaction analysis, while the 
lattei* portion concentrates on financial analysis. 

GOVERNMENT ACCOUNTING. -This course provides an introduction 
to governmental and non-profit accounting ^^r SUPA students. 




The course builds on the foundations of tha financial accounting 



processes and an overview of governmental forms. The course 
also places an empljasis on the systems approach to accounting. 

METHODS AND APPLICATIONS OF OPERATIONS RESEARCH. The first 
seven weeks follow the self-paced linear programming module: 
transporation and network flow, feasible lists of activities, 
simplex method sensitivity analysis, duality. The remainder 
of the course stresses the modeling of problems in the public 
sector emphasizing issues in regulation and equity. 



INFORMATION SYSTEMS FOR THE PUBLIC SECTOR. ' Focuses on 

applications and management of information systems to the 

s 

public sector. Data structures, the organization of large 



fundamentals of computing, from both a hardware and software f 




course, covering such topics as fund 
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SCHOOL OF URBAN AND PUBLIC AFFAIRS 
Carnegie-Mellon University 
M.S. Core Curriculum Descriptions 



databases, data manag^ement system design and implementation 
are surveyed. Computer architecture, operating systems and 
software development are -also considered. Attention is given 
to issues of public sector implementation of large databases 
and the distri^bution of public knowledge. 

HISTORICAL PERSPECTIVES ON URBAN PROBLEMS. This course is 
designed to meet the needs of SUPA for an interdisciplinary 
introduction to the city as a social and physical system. 
It emphasizes the historical and cross-cultural development 
of cities and the interaction between qualitatively defined 
forces (ideological, economic, and sociological) and an 
existing physical and social structmre. Primary focus is on 
the rise of the industrial city and the development of 
American cities, including comparisons between American, 
European, and nonwestern urban areas. 

The course is divided into the following units: the urban 
system, demography, urban ecology, mobility, urban attitudes, 
urban politics, social pluralisms, and visions of the future. 

PHYSICAL-TECHNICAL SYSTEMS. Subject matter in the Physical- 
Technical Systems courses is different each year. Organized 
around significant problems of society, economic and political 
considerations. Projects involving team efforts are emphasized 
and generally directed toward issues of urgent .current 
interest , and the course is normally closely coupled with some 
public institution which is interested in the results of the 
activity. The courses are usually taught jointly by faculty 
from within SUPA and from other departments or colleges of 
the University who are actively interested in the problems at 
issue. Each course is organized around recognition of needs, 
problem definition, information gathering, formulation of 



SCHOOL OF URBAN AND PUBLIC AFFAIRS 
Carnegie-Mellon University 
M.S. Core Curriculum Descriptions 

alternative solutions, hypothesis testing, design and 
evaluation. Typical problems could be from such areas as 
housing, health care, land use analysis ,* law enforcement, 
environmental quality, or transportation. They have included 
projects such as determining cost effective strategies for 
control of air pollution sources during episodes of high 
pollution, analyzing the road management maintenance system 
of Allegheny County, preparation of model legislation and 
regulations for the control of noise, development of models 
for the siting of solid waste processing facilities, the use 
of communications as a substitute for travel and the design 
of integrated utility systems. Small groups work on these 
projects using the whole range of problem-solving techinques 
including the building of hardware. Problem solutions may 
include the design of a new institution, the preparation of 
plans, etc., and can also include follow-up information 
systems for evaluation, correction, control, and implementation. 
Project activity culminates with the presentation of the 
students' results in a formal document to the interested 
public or private body. 

SYSTEM SYNTHESIS AND DESIGN. This course is intended to 
provide an opportunity for the students to gain experience 
and understanding in the formulation and solution of problems 
in the public sector. As such, it is intended both to 
complement the theoretical courses, as well as to integrate 
the facts and techniques students have learned and to enable 
them to put these to a practical test. 

The operation of the course involves the class in the definition 
and solution of one or more major public problems. These 
problems vary from year to year, but they are drawn from such 
areas as provision of low-income housing, design of an urban 
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justice plan, design of a management information system for 
public officials, or the design of a network of community 
service facili.ties within the center city,- The class 
examines these problems from relevant viewpoints, including 
the definition of system objectives, user requirements, as 
well as the examination of technological and procedural 
alternatives in designing the systems and consideration of the 
political problems in implementing solutions. The class pro- 
ject leads ultimately to one or more project reports. 
Organization of the class into teams handling various aspects 
of the problem in a typical project way, with interaction 
among the teams. The class is expected to design experiments, 
conduct inquiries and collect data, and they are also expected 
to use expert advice from the faculty, industry, government, 
or the pioblic as the needs arise. 

QUANITITATIVE METHODS OF PUBLIC MANAGEMENT. Quantitative 
Methods for Public Management (QMPM) is designed to fulfill 
the requirement of a one year, first level graduate course 
in statistics and data analysis for students of public policy 
analysis and/or public management. The course is innovative 
in its teaching approach and covers a diverse set of traditional 
and contemporary data analytic procedures. Developed at 
Carnegie-Mellon University's School -of Urban and Public Affairs, 
it has been taught on an experimental basis for two years. 
Evaluation of student attitudes, data analytic competence and 
ability to apply techniques learned in the course to other 
areas indicates that QMPM has decided advantages over traditional 
approaches. A federal grant supported development of the course 
and many schools have now adopted the approach it pioneered. 

QMPM will cover exploratory data analysis ♦ regression, survey 
analysis, traditional confirmatory statistics, modes and 
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ORGANIZATIONAL ANALYSIS. Organizational Analysis is a semester 
long course broken into two minis; one prior to the intern- 
ship and one immediately following the internship. Therefore 
the course is integrally related to the internship experience. 
At SUPA the internship serves as a laboratory in which tHe 
students test the hypotheses espoused in the class. The 
thrust of the course is designed to help the student under- 
stand what makes organizations function. Once a consensus 
has been evolved 'as t^o how they function, we explore the 
methods by which an effective manager operates within the 
framework of ethical and emotional constraints to accomplish 
his ends. In short, the course is designed to motivate 
students to think critically about organizational structures. 

The second^Hi^^^i^^igned to help the student consider alter- 
native strate^^i^' accomplishing ends within an organizational 
context. Students are presented with current organizational 
problems, and are asked to develop a variety of creative 
solutions . 

As a basic organizational strategy, the course requires 
competency in reading, writing and oral presentation. We use 
the presentation coaching system, as well as video typie equip- 
ment, to' aid in assuring that all students can satisfy the 
requirements for this basic organizational strategy. Additionally, 
the course has a weekly workshop, primarily directed and designed 
to encourage people to consider alternative ways of increasing 
their value to other members within the organization. All 
students are required to take a communications diagnostic 
as a means of determining level of competency. 

While much of the course, including the internship, is essentially 
applied, it is also rooted in the research and development 
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contingency tables. Exploratory data analysis emphasizes 
careful attention to the basic nature of data, their mani- 
pulation and organization, the application of robust estima- 
tion procedures for fitting models, graphics and the use of 
residual analysis in the evaluation of fits. Empirical data 
are used throughout the course to give students operational 
experience with policy relevant applications. 

ECONOMIC PROCESSES. This one year sequence in economic 
analysis covers topics in micro-economics, welfare economics, 
cost benefit analysis and macro-economics, as well as institu- 
tional material related to planning, programming and budgeting. 
The first portion of the course is devoted to micro-economics 
and focuses on the functioning of a private enterprise 
economy.. Special attention is fiven to the properties of 
pricing systems and to the conditions under which they will 
or will not operate efficiently. 

Building upon the background of micro-economics; we begin the 
study of welfare economics, arid develop the tools of cost- 
benefit analysis in order to demonstrate their usefulness in 
planning and evaluating governmental programs. Special 
emphasis is placed on the intricacies of obtaining adequate 
measures of the benefits of programs, on evaluating these 
measures, on the problem of determining conditions under which 
accounting and market data are suitable indications of social 
costs, and upon the treatment of incommensurables . Distinct 
efforts are made to develop both an appreciation for the 
power, as well as the limitations , of this type of analysis . 
Large parts of the course are devoted to special studies and 
cases . The portion devoted to macro- economics covers such 
basic problems as inflation and unemployment, as well as an 
exploration of the available tools for managing the aggregate 
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QUANTITATIVE ANALYSIS AND STATISTICS 
Essay Question Addressed is Nine 

What instructional strategies are used to link decision 
sciences with new quantitative methods and statistics 
specializations offered in graduate professional 
schools of government, law, and public affairs? 

Response Themes to be Developed 

1. For a research university elaborate graduate quantita- 
tive analysis and statistics course , classify courses 
accoring to the four decision science domains in 

Table 4 (page 33 of this Monograph) ^ analyze instructional 
trends associated with courses in each domain , and 
report findings in narrative or chart if aj^propr iate . 
The case study in this case is The John F^, Kennedy 
School of Government, Harvard University. 

2. Repeat the exercise for a teaching university. The 
case study will be the Sangamon State University, a 
pub lie affairs school located in Springfield , Illinois . 
See Appendix Seven. 

3. Discuss trends for teaching statistics by case study 
method. (Fairley and Mosteller, 1977) . 

4. Discuss other instructional strategies. For example, 
see SETUPS in Inserts and references such as McRea 
and Wilde (1979) , Stokey and Zeckhauser (1978) and 
Pool (1976) . 

5. Following are the Kennedy School of Government 
quantitative analysis and statistics courses. 

(Mil to M9 59) J, ' 



V 

Mill - ANALYsr.S FOR DriClSJON KAKINCI. Surv(*ya the uao oi 
analytic mi»thod;i auch an bont* f it -(tob! analysin, discount i no , 
and mathematical model in<j in i>ublic choice. Kmphaii i zoa 
deciHion analysis, a methodolocjy for Htructiuring ono*H 
thinking about complex chpice ijituations in which uncertainty 
is a critical element. Note: Open to all students, but 
particularly oriented toward those in the professional schools 
who will need to use and understand dnalyses of public policies. 

M113 - ANALYTIC KIUVMEWORKS FOR POLICY. Develops abi 1 i ties 
in using, analytic frameworks in tht^ formulation and assess- 
ment of public policy. A variety of analytic techniques, 
parti»cularly those directed toward interactive decision problems, 
are considered. Emphasis is on the application of techniques 
to policy analysis, not on formal derivations. Students 
encounter case studies, methodological readings, the computer, 
a final exam, and a term paper that requires the development 
of an analytic model and application of it to a real world 
decision situation. Note: An understanding of intermediate- 
level microeconomic theory and elementary techniques of op- 
timization and decision analysis are prerequisites. 

M119 - SEMINAR ON PUBLIC AND ORGANIZATIONAL DECISION MAKING. 
Investigates selected topics in group, as contrasted with 
individual, decision making. Emphasizes problems relating to 
incomplete information, structure of communications, divergences^ 
of interest within the organization. Students are expected 
to present papers during the second term. Note: offered by 
the Department of Economics as Economics 2190hf. 

M120 - INTERACTIVE DECISION ANALY5JS , Students will partic- 
ipate as players in a series of experimental games designed 
to illustrate various strategic, interactive, decision problems. 
Through role-playing exercises, students will be led to 



"discover" some of the basic notions, of the theory of games. 
Some topics that will be covered are competitive analysis, 
auctions, competitive bidding, competitive contracting, distrib- 
utive and integrative bargaining, environmental mediation, 
principles of arbitration, fair division, coalition analysi's. 
Note: Open to all students in the Public Policy program and 
other students who have had an introductory course in decision 
analy^s', or who are f amiliar . wi th this material through self- 
study. Mill can serve as a co-requisite. 

M123 - LARGE-SCALE MODELS FOR POLICY ANALYSIS. Surveys^ the 
main theory and computational approaches found in successful 
applications of large-scale planning models. Topics include 
input-output systepis, linear and nonlinear programming 
models ,^ consumption and production models, and decentralized 
procedures for planning. Attention will be given to problem 
formulation, methodological issues, and specific applications. 
The second half of these lectures Will be devoted to the 
i^ues*that arise in combining models. The construction of a 
model for policy analysis sometimes uses existing submodels 
to describe . certain sectors of the economy. Principles to 
guide the combining^ of models with a consistent franewotk will 
be formulated. Applications of these principles to energy- 
^c^nomy models and. models for development planning will form 
the final topic of this course. Note: Calculus., elements 
of linear algebra, and microeconomics are prerequisites. 

. M221 - MICROECONOMICS AND PUBLIC POLICY (Micro I). Introduces 
microeconomic theory to students who have had liH:tle previous 
exposure to economics. Designed to convey basic tools for 

/analysis of public policy questions and for more advanced 
economics courses. Note: Students seeking a somewhat more', 
advanced and more quantitative course should investigate M2i2 2. 

M222 - MICROECONOMICS AND PUBLIC POLICY (Micro II). Introduces 
micro.economic theory to non-economics graduate students with 



little previous exposure to economics. Designed to convey 
basic tools for analysis of public policy questions and more 
advanced economics courses. Note: Coverage similar to M221 
but slightly more advanced and addressed to students with 
greater previous exposure to quantitative analysis. Offered 
by the Department of Economics as Economics 2060. 

M223-Y ECONOMIC THEORY. Continues an intensive study of micro-' 
^<»noiaic theory relevant to public policy analysis, including 
such topics as industry regulation, Leontief models with 
substitution, general equilibrium, taxation, and redistrib- 
ution. The presentation of theoretical topics will be organized 
around a few illustrative public policy issues. These may 
include pricing in regulated monopolies and public enterprises, 
energy planning, and policies for equalizing educational 
opportunity r " * 

M224 - MACROECONOMIC THEORY AND POLICY. Explores modern macro- 
economic theory and its apE>lication to policy. Determination 
of the level, composition, and growth of national income and 
product will be discussed, as well as some of the\f ollowing 
issues: employment and inflation? fluctuations and growth; 
problems of macroeconomic management? fiscal and monetary 
policy; "incomes" policy; ^"Keynesian" versus "classical 
Monetarist" controversies; issues of fact, thepry, strategy, 
and value. Note: Offered by Economics Department as Economics 
2061b 

M225 - THE MACROECONOMIC STRUCTURE OF THE U.S. ECONOMY. Acquaints 
students with the major national accounting schemes currently 
in use, especially the National Income and Product Accounts, 
and Input-Output — the motivating paradigm, defining concepts, 
logical structure, and problems of implementation. Explores 
the salient -m.agnitudes that characterize the U.S. economy, 
to help students become numerate; illustrates the problems 
that arise When one tries to use the numbers to answer 



particular questions, questions about the allocation of 
resources (consumption versus investment , public versus 
private uses, etc.); the distribution of income; the organi- 
zational structure of the economy (e,g., the size and role 
of government) . The course incorporates two or three major 
exercises in estimation; the cost of .rising energy prices 
and the distributional impact of inflation are possible 
topics. Note: Enrollment limited to 20 students. All par- 
ticipants will be expected to have some familiarity with 
microeconomic principles. 

M228 - ECONOMIC PRINCIPLES AND PUBLIC POLICY. Explores and • 
develops economic principles applicable to a wide range • 
of government policy. Specific topics include energy, crime, 
taxation, health care , income maintenance , population , 
environmental protection. Emphasizes common principles and 
analytical methods, not development of expertise in particular 
fields of policy. Note: This course is offered by the Depart 
ment of Economics as Econt^mics 1021, and is not open to 
students who have taken M2 71. 

M271 - LAW AND PUBLIC POLICY: POLICY ANALYSIS. Explores ways 
of thinking about policy choice and problem solving that have 
origins outside the law but are increasingly important for 
lawyers in private and public life. Decision analysis, 
including formulation of the problem, identification and 
evaluation of alternatives, choice of action — both normative 
and as benchmarks for predicting behavior — :is examined. 
Bargaining — formal and informal interactive processes among 
-individuals or organizations when iriterests partly conflicts- 
is also discussed, as well as social processes in which a 
large number of individuals interact anonymously. Will focus 
on evaluation of outcomes and of social intervention to affect 
outcomes, giving special attention to market behavior. 
Application to contemporary issues are presented, for illustra- 
tion. Note: Offered by the Faculty of Law as Law and Public 



Policy Al. Open to MPA students in the Kennedy School, to 
Law students r and to students in other graduate programs of 
the University, 

M302 - TESTING AND SORTING, AND THE DISTRIBUTION OF INCOME. 
Seminar will explore conceptual models of testing and srorting, 
whose application ranges from minimum competency testing for 
high school graduates, to mainstreaming of the handicapped, 
to selecting individuals for jobs, to defining acceptable 
criteria for admissions processes or insurance rating. Empirical 
studies on subjects such as the reliability of tests and the 
effects of various sorting mechanisms on the size and distrib- 
ution of income will be reviewed. Each student will be 
expected to. prepare a major paper. Note: Intermediate 
economic theory and introductory econometrics are prerequisites. 

M310m - DEMOGRAPHIC ANALYSIS FOR POLICY. ^ Studies the use of 
two tools-^Ss»ts tandardization and population projection — for 
analyzing and predicting demographic efforts. Applies these 
techniques to policy areas in which the size and age structure 
of a population are a significant and predictable influence, 
including the educational system, crime, the labor force, 
social security, and the evaluation of environmental risks. 
Students will be asked to analyze a case of their own choosing* ' 

M331 - DATA ANALYSIS AND STATISTICAL .TECHNIQUES. Introduces 
the student to statistical methods of special interest and use 
to lawyers. Methods of statistical analysis are examined in 
the context of concrete legal problems, in which statistics 
are used to resolve private controversies or issues of public 
policy. Note: Open to MPA candidates in the Kennedy School, 
to Law students, and to students in other graduate. programs 
of the University. 

M3 32 - EMPIRICAL ANALYSIS FOR PUBLIC CHOICE. Applies probability 
^models and statistical techniques to questions of public concern. 



Topics include the analysis and prediction of individual 
discrete choices. Social experimentation and the analysis of 
experiinental data versus observations collected by more 
traditional surveys are considered. Empirical studies used 
throughout the course to demonstrate methods of analysis. A 
major feature will be individual empirical papers, 

M333 - POLICY APPLICATIONS OF BASIC STATISTICS. Covers, in 
rapid format, basic ideas in collecting and interpreting 
quantitative evidence for policy. Topics include measures of 
variation, major probability distributions, estimation and 
inference from samples, significance testing, regression and 
correlation, interpreting data from tables, analysis of 
variance, and qualitative responses. Examples targeted to 
illustrate policy consequences of different ways of interpreting 
data. Cases include settings where regulations or legisla- 
tion can be influenced by quantitative studies. Note: Course 
is designed for people who have prior experience or course 
work in statistics and data analysis. May be taken as prepara- 
tion for M335. Those with no prior exposure, to statistics 
and data analysis should take M331. 

M334 - DATA ANALYSIS. Explores how models can be build and 
assessed at the same time, how possible breakdowns in assump- 
tions can be diagnosed and cured in applying regression analysis 
and related statistical techniques to policy problems . The 
issues discussed respond to the difficulties frequently faced 
by the analyst: there is no convincing a priori model to test; 
and there is no guarantee that the assumption of least squares 
is met. feach student will prepare an original empirical 
analysis of a public policy issue. Note: Previous training 
in regression analysi s required • 

M335 - DEVELOPING EMPIRICAL EVIDENCE FOR POLICY. Treats issues 
of designing and interpreting studies to provide empirical 



evidence playing a crucial role in public decision making. 
Three stages are presented in the development of evidence: 
Structuring a quantitative inquiry, collecting data, and 
drawing conclusions from analysis of the data. Topics 
include choice of experimental design, including random- 
ization and matching, and cross-sectional versi:^ longitudi- 
nal studies; choice of unit of analysis? sample surveys; 
creation of indices; issues of data quality, including bias 
and imprecision; multiple regression; aggregating results from 
sevetal studies; Monte Carlo simulation. Will focus on those 
circumstances which require the analyst to exercise statistical 
judgment. Illustrated with examples from fields such as day 
care policy, police patrol, health policy, preschool programs. 
Note: An introductory statistics course, such as M331 or 
the Graduate School of Education's P012, is a prerequisite. 

M805 - SEMINAR: USES AND LIMITATIONS OF SOCIAL SCIENCES IN 
PUBLIC POLICY. Presents analysis and criticism of the concepts 
techniques, and data brought to bear by some of the social 
sciences on social problems of one sort or another, of the 
institutionalization of these efforts in public and private 
agencies, and of their inherent and other limitations and 
possibilities . Note : Open to qualified undergraduates . 
Offered by the Department of Government as Government 242. 

M9 59 - WRITING FOR GOVERNMENT. Surveys the skills appropriate 
to various forms of writte^n communication in government, 
including internal memoranda, studies or reports, bill 
drafts, testimony, press releases, speeches. Intensive 
exercises and critiques . Note : Enrollment is limited . 
Permission of the instructor is required. 



VII, THE PERSPECTIVE OF POLICY RESEARCH INSTITUTES 

In 19 77 there were more than 100 universities graduate 
programs that offered degrees in public policy or one of its 
variants such as public affairs, public administration and 
policy ajialysis. In that same year Coulter (1977) suggested 
the nature of policy sciences was ndt yet well established , ^ 
illustrate this position , he referenced a current survey of 
chairpersons of political science d^artments and directors 
of interdisciplinary programs to indicate that there were a 
variety of perspectives regarding the relative importance of 
instructional policy study issues such as "matter versus 
substance" and "policy formation versus policy evaluation," 

An examination of the empirical evidence in this survey — 
and other contemporary literature on the alternative paths 
for public policy studies and its curriculum--lead him to 
the position that virtually all of the research on policy 
science reported to date had taken the "perspective of 
academicians responsible for training policy scientists. He 
suggested an other important viewpoint was that of the policy 
research institute, a major employer of policy scientists. 

To provide information on this perspective, a "purposive 
sample" with response information from 34 major United States 
policy research institutes with large federal government 
contracts to complete behavioral science studies was analyzed. 
We turn now to a brifef review of his design and findings. 



TABLE 6 

RATING OF DISCIPLINES IN- COULTER (1977) 



Discipline Mean Index* of 

Score Disagreement 



1. 


teconomics 


2.47 


33 


.4 


2. 


public administration 


2.00 


44 


.4 


3. 


sociology 


1.85 


55 


.0 


4.5 


business administration 


1.82 


47 


.7 


4.5 


political science 


1.82 


49 


.4 


6. 


social psychology 


1.76 


62 


.5 


7. 


demography 


1.71 


53 


.1 


8. 


psychology 


1.62 


67 


.9 


9. 


law % 


1.59 


49 


.3 


10. 


anthropology 


0.88 


95 


.9 


11. 


history 


0.73 


90 


.5 


12. 


agiricultural economics 


0.71 


123 


.2 


13. 


philosophy 


0.32 


146 


.8 



Question; "Various academic disciplines claim relevance to the 
social/behavioral analysis of public policy. In terms of the 
experience of your research firm, how would you rank the fol- 
lowing disciplines with respect to their usefulness in public 
policy analysis? Circle your answers." (Extremely useful = 3, 
appreciably useful = 2, somewhat useful = 1, not useful = 0.) 



Components of Policy Science . Coulter suggests policy 
science can be viewed from four different (but interrelated) 
training components. These are discipline, process, substance 
and technique. Questionnaire, items , response scales and 
information on the response distributions for each of these 
training components appears in Tables Six through Nine. 

Disciplines ♦ ,From the viewpoint of practicing policy 
scientists, is there a single most useful discipline? Given 
agreement that policy science is "multidisciplinary " (or 
interdisciplinary) , what combination of disciplines is 
perceived to be most valuable? 



VTABLE 7 

RATING OF POLICY PROCESSES 'IN COULTER 



(1977) 





Policy Processes 


Mean 
Score 


Index of ' 
Disagreement 



1. 




piiblic finance and budgeting 


2 


.15 


44.6 


3. 


5 


planning 


2 


.12 


41.5 


3. 


5 


service delivery 


2 


.12 


44.8 


5. 




implementation 


2 


.00 


53.5 


6. 




organization theory 


1 


.91 


. 43.4 


7. 




administrative process 


1 


.82 


43.9 


8. 




citizen participation 


1 


.50 


64.0 


9. 


5 


legislative process 


1 


.41 


52.5 


9. 


5 


judicial process 


1 


.41 


52.5 


11. 




accounting ^ 


1 


.38 


68.8 


12. 




personnel administration 


1 


.26 


65.9 



Question: "In addition to disciplinary perspectives, a 
graduate training program can also include one or more policy 
process specialties. For the ones listed, please rank their 
desirability. Circle your answers," (Extremely useful = 3, 
appreciably useful =2, somewhat useful = 1, and not useful = 0). 



Table Six results suggest the perspective provided by 
graduate training in economics is perceived to be^more useful- 
than any other. The relatively . low index of disagreement 
(which is the coefficient of relative variability computed as 
100 times the standard deviation divided by the mean) also 
indicates the status for economics approaches unanimity. In 
second place, but below the value placed on economics is public 
administration. General agreement appears for the three ^ 
disciplines (closely clustered) of sociology, political science 
and business administration. 

Policy Process . Without regard to preferred discipline 
Coulter uses the questionnaire item in Table Seven to focus on 



TABLE 8 

RATING OP SUBSTANTIVE POLICY AkEAS IN COULTER (19 77) 



Mean Index of 

Policy Area Score Disagreement 



1. 


public health 


2.53 


34.1 


1. 


transportation 


2. 35 


31.1 


3. 


law enforcement and 








criminal justice 


2. 29 


43.7 


4. 


energy 


2. 25 


45.1 


5.5 


Environment and natural 








resources - 


2.21 


41.3 


5.5 


manpower 


2.21 


36.4 


7. 


poverty and social welfare 


2.09 


44.5 


8. 


economic development (LDCs) 


2.06 


47.6 


9. 


community development 


2.03 


39 .4 


10. 


education 


1.97 


45.7 


11. 


housing 


1. 88 


43.1 


12. 


mental health 


1.70 


48.5 


13. 


status of minorities 


1.41 


78.1 


14. 


family planning 


0 . 88 


87.5 


15»; 


agriculture 


0. 82 


115.6 


16. 


foreign policy 


0.75 


97.4 



Question ; **Most contract research apparently requires exper- 
tise in one or more substantive or policy areas. Several such 
areas are listed below. With reference to a graduate training 
program to train social/behavioral contract research profes- 
sionals, how desirable dO' you feel each is as a major or policy 
specialty? Circle your answers. (Extremely useful = 3, ap- 
preciably useful = 2, somewhat useful = 1, not useful = 0). 



what if anything should the policy scientist working in a policy 
research institute know about the processes by which public 
policy is shaped? 

While responses from the practitioners provide insights, 
no single, clear-cut policy process entry emerges. Coulter's 
interpretation (supported in the reported distributions) is 
that ^'policy preparation in policy science is best served by 
studying public finance and budgeting/ planning, service delivery 



TABLE^^ 

RATING OF ANALYTICAL TECHNIQUES IN COULTER (19 77) 





Analytical Technique 


Mean 
Score 


Index of 
Disagreement 



i: 




program evaluation 


2. 


76 


22 


. 1 


2. 




benefit/cost analysis 


2. 


71 


19 


.2 


3. 




experimental design and 














analysis of variance 


2. 


65 


20 


.4 


4. 




sampling 


2. 


59 


21 


.1 


5. 


5 


survey research 


2. 


50 


37 


.2 


5. 


5 


questionnaire and protocol 














design 


2. 


50 


31 


.6 


7. 




multivariate statistics 


2. 


41 


29 


.0 


8. 




computer programming 


2. 


23 


36 


.8 


9. 




case study methods 


2. 


18 


39 


.9 


10. 




econometrics 


• 2. 


12 


41 


.5 


11. 




mathematical statistics 


2. 


oV 


35 


.9 


12. 




use of "canned" programs 


1. 


94 


50 


.5 


13. 


5 


linear programming 


1. 


62 


56 


. 8 


13. 


5 


psychome tries 


1. 


62 


62 


.3 


15. 




sociometry 


1. 


50 


66 


.0 


16. 




the calculus 


1. 


32 


76 


.5 



Question : "Please rank each of the following kinds of analyti- 
cal and methodological skills in terms of their usefulness \bo a 
social/behavioral scientist in your firm." Circle your ansv^ 
(Extremely useful = 3^ fairly useful = 2, only slightly usefi 
1, and not too useful = 0,.) 



Policy Areas . The institute questionnaire also inquired 
about the value of substantive policy area training in graduate 
school preparation for a policy science career. Coulter's 
position on responses to policy area items in Table Eight is 
that those items with mean scores above 2.0 are seen by 
practitioners as "appreciably useful." 

Analytical Techniques . The Table Nine results for the 
ranking of the sixteen techniques suggest that a "impressively" 



Program Gvaluation and benefit/cost analysis draw both 
high ratings and substantial agreement among responding 
practitioners. In this instane^e, Coulter notes "both of these 
are complex^ synthetic techniques in that each requires a 
series of sequenced steps involving both conceptualization and 
measurement and thus assumes a variety of technical skills," 
Among these are the skills from the mathematical sciences and 
the mathematical social sciences. In Coulter's list, they ^ 
include the "highly rated" analytical skills entries for 
experimental design and analysis of variance, sampling, survey 
research and questionnaire and protocol design. The response 
patterns for multivariate statistics, computer programming, 
case study, econometrics and mathematical statistics (a central 
core or pure mathematics discipline in the National Academy 
of Sciences classification for the mathematical sciences described 
in Section Two) all suggest that these are highly valued tools 
of policy science. 

Comparisons Among Training Com ' 'Vrts. Table Ten results 
indicate that analytic technique - i ae most useful, while 
training in an academic discipline is least valued (but still 
an essential perspective given a mean score of 1.92 with this 
decision rule for ranking) . 

Conclus ions . In light of the research needs of policy 
research institutes, economics .is "the choice disciplinary 
avenue to policy science competence." However, the response 



TABLE 10 

COMPARISON OF IMI>ORTANCE OF 
DISCIPLINE, PROCESS, SUBSTANCE AND 
TECHNIQUES IN COULTER (1977) 



Training Components 



Mean Score 



1. Technique 

2. Substance 

3. Process 

4. Discipline 



2.54 
2.24 
2.07 
1.92 



Decision Rule for Ranking ; *Dne answer to the question "what 
should the relative emphasis be on these four components in a 
policy science training program?" is provided by computing 
the average of the entri.^s in the top half of each training 
component. 



patterns from practitioners suggest that disciplinary avenue 
to policy science is less important than analytic expertise, 
policy substance or policy process. 

Coulter's overall position on his study deserves careful 
examination. He notes "Two equally plausible interpretations 
of the evidence are possible. The pessimistic conclusion is 
that policy science is incoherent. The optimistic conclusion 
is that policy science is flexible. In either case, since 
it is^still in its infancy, there is sufficient time \o 
develop a policy science that is both coherent and flexible." 
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C;OM|; UTi: R J\ l NFORMATrON SC I KNCE^^ 

Es^ ay^^u o s t ion AddresBo d is Elev en \ 
How have the decision sciences influenced the graduate 
study options in university departmentn of computer 
and information sciences? 

Response Th emes to be developed . 

1. Computer and Information Science (C.I.S.) and Decision 
Science ( D. S . ) are both interd isciplinary and draw 
from the same disciplines. Among these are the pure 
hnd applied mathematical sciences and the' social and 
behavioral sciences . 

2. C.I.S. and D.S. have similar research domains and, 
hence, overlaping research topics and projects. 
C.I.S. at Ohio State, the case study for this 
chapter has sponsored research in these areas: 

1 . Theoretical information science ^ 

2. computer networks and distributed processing 

3 . software engineering and program testing 

4. * artificail intelligence 

5. exiomatic data specification 

6. data security and data base computers 

7 . theoretical models of programming language 

8. , computer graphics 

9. analysis of algorithms 

3. C.I.S. and D.S. have similar instructional domains 

and f hence, overlaping instructional emphasis . At 

O.S.U. , these emphasis are: 

1 . General theory o f information . 

2 7 Information storage and retrieval . 

3. Theory of automata and theory of computation. 

4 . Artificial intelligence . 

5. Pattern recognition . 

6. Computer programming, including system programming 

7. Theory and processing of programming languages. 

8. Digital computer architecture and organization. 



9. Numerical analysis. 

10. Man-machine interaction and systems. 

11. Formal and pomputational linguistics. 

12. Management information systems. 

13. Biological information processing. 

14. Social^ economic, and psychological aspects- 
of information production and processing. / 

C.I.S. and D.S. have overlap in their career emphasis > 

At O.S.U. the options for a first professional 

(master's degree) are these: 

OPTION I for the student desiring a theoretical 

foundation in' computer ai^d information 
science v < 

for the stud.ent^^lSpecializing in 
information systems, 
for the student specializing in 
computer systems . 
for the student, specializing in 
numerical analysis . 
for the student speqializing in 
operations research."*^' 
for the student specializing in bio- 
medical information processing 
for the student specializing in 
administrative science . „ 
for the student specializing in mathe- 
matics. 

for students specializing in .computer 
hardware and software who have 
appropriate undergraduate background. 

Information Specialist in Schools of ALibraj 
Information Science often have ins tract4< 

research tasks similar to those in clecision Sciences . 

' — . ., *' 

Accordingly / see 'insert on Drexel University. 



OPTION 


II 


OPTION 


III 


OPTION 


IV 


OPTION 


V 


OPTION 


VI 


OPTION 


VII 


OPTION 


VIII 


OPTION 


IX 





IX. LEADERSHIP 

Essay Questions Addressed 

13. What are the major instructional domains (core 
competency areas and specializations) addressed 
in grad^mte vocational education leadership 
development and training programs? ^ 

14. How can the decision sciences influence educational 
management and administrative leadership? 

15. How can the decision sciences influence; curriculxrn 
and instruction? 

16/ How can the decision science influence leadership 
in the development of research skills? 

17. In what ways can the decision sciences influence 
efforts to improve and extend the emphasis of the 
social and behavioral sciences in interdisciplinary 
vocational teacher education programs? 



X* FUTURE DIRECTIONS 

Essay Question Addressed ^^ 

18. What are some specific directions for the iiranediate 
future? 



NOTE;, THESE TWO SECTIONS WILL BE ADDRESSED IN THE WORKSHOP 

SESSION m FEBRUARY 18. APPENDIX THREE CAN BE STUDIES 
AS^ PARiT OF THE RESP£)NSE TO QUESTION 14, APPENDIX FIVE 
FOR;* QUESTION 15 AND^ APPENDIX SIX >6r QUESTIONS 16 AND 
17. 
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NOTES 

1. This elaboration of positions was found in Opportunities 
for Advanced Graduate Study in Vocational and Practical 
Arts Education at The Ohio State University y jointly 
published by the Department of Agricultural Education, < 
Department of Home Economics Education, Faculty for 
Industrial Technology Education, and the Faculty for 
Vocational-Technical Education in cooperation with the 
National Center for Research in Vocational Education, 

2. -Human resources development is a general field and subject 

to wide interpretation among universities. What I have 
in mind is the perspective illustrated in The Ohio State 
University Human Resources Management Seminars, 
Individual workshops include (1) Effectively Administering 
Your, Human Resources, (2) Current Human Resources Legis- 
lation, (3) Applying Compensation Administration Techniques, 
(4) Effectively Managing Conflict Situations, (5) Applying 
Job Analysis Techniques, and (6) The Job Attitude Survey 
as a Management Tool. Details and objectives for each 
of these workshops appear in an announcemej^it entitled. 
Human Resources Management Seminars: Spring Series 1981 
available from The Ohio State University, College of 
Administrative Science, Division of Continiung Education. 
See -also Parnes {19 761. 

3. The discussion of the various disciplines of the mathema- 
tical sciences relies extensively on this source which 
will be cited as National Academy of Sciences (1968) • 

4. In National Academy of ScienceS| (1968, Chapter 5) a 
revealing statement on just what "something else" might 
imply is as follows: "just as it's still a methodological 
science, a computaitional science, and a behavioral science, 
statistics continue to be a mathematical science 

Another view on "something else'* can be found in the 
International Encyclopedia of Social Sciences. See 
especially the treatments of "Probability" in (Volume 12, 
487-505) and "Statistics" in (Volume 15, 206-232). 
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5. Such fields are excellent reminders to those who view 
mathematics solely as "the science of numbers" that 
mathematics is the art of symbolic reasoning and, therefore, 
is far more versatile than just a computation device. Two 
excellent nontechnical discussions on this topic are 
Kemeny (1969) and Smith (1979), 

6. This volume will be cited as National Academy of Sciences 
(1969), 

7. Trends elaborated in this section rely on remarks offered 
in Valentine and Mennis (1980) . Brief quotes acknow- 
ledged here are from the preface, 

8. An illustration of this type of graduate offering is The 
Ohio State University course Business Finance 823; 
Quantitative Metjhods in Investment Management which is 
described in Appendix One, " 

For^xample, at The Ohio State University there is a Ph.D. 
program in quantitative methods in the College of Adminis- 
trative Sciences and a doctoral level specialization in 
quantitative methods (emphasizing primarily statistics) 
in the College of Education. An exce^llent and detailed 
description on graduate quantitative methods programs in 
schools (or colleges) of education in the United States 
and Canada appears in Bruno and Fox (1973) , For a view 
toward its potential in educational organizations see 
Bruno (1976) and McNamara (1979), 

10. An examination of the appendices provides several additional 
contemporary illustrations for the 1968 N. A.S . report 
projections suggesting that the mathematical sciences 
would have a strong and continiung influence on fields 

that had been shielded from mathematics until recent years. 

11. The section on the mathematical social sciences draws 
extensively on information provided in the University of 
Michigan's Institute for Social Research announcement 

-entitled Inter-University Consortium, Political and 
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Social Research 1980 Training Program in The Theory and 
Technology of Social Research , (Available from I.S.R., 
Box 1248, Ann Arbor, Michigan). Appendices are listed 
in the monograph in the Order they were constructed 
during my project residence here at the Advanced Study 
Center. While this procedure bypasses the usual conven- 
tion (to number them in the order they enter the narrative) , 
the alternate sequencing might be of some significance in 
> following my progress through the ten month inquiry. 

12. The use of a term such as "quantitative empirical social 
research'' rather than "mathematical social sciences" in 
this section follows the practice established in I.C.P^S.R, 
publications and announcements. 

13. Readers who reside in established refsearch universities 
are encouraged to study their graduate bulletins and 
prepare similar lists as a means to explore new graduate 

/. 'degree options in support fields. 

14. Teaching universities are institutions with master's 
programs (often with large numbers of part-time students) , 
few (if any) doctoral programs, small operating budgets 
dedicated exclusively to research, and no significant 
capital expenditures for research and development facilities. 

0 

Teaching universities are often state supported, regional 
institutions that historically have had large commit- 
ments to undergraduate teacher education programs. In 
many instances most enrollments in their current graduate 
studies programs are also in teacher education and related 
fields. 

15. The current impact of traditional academic operations 
research in the field is the issu^^. See Ackoff C1979a, 

19 79b) for a view on the need to merge operations research 
with the social and behavior sciences. Thi^s merger can be 
seen in a prof eslsional graduate studies program called 
"social systems science" which Ackoff and several operations 
research colleagues have implemented in the Wharton School. 
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16. Statements on the MDS at Georgia "state University appear 
in two announcements, M.D.S. at Georgia State University 
and Department of Quantitative Methods , Both are distri- 
buted by the College of Business Administration at 
Georgia State University, 

17. This document is available from A.I.D.S., Department of 
Quantitative Methods, Georgia State University, Atlanta, 
Georgia, 30303, When referenced it appears as A.I.D.S. 
(1976) . Brief quotes in this section are from pages 

2 through 5. 

18. In general, basic (formal^ decision science mathematics 
follows the directives provided by the Mathematical 
Association of America (1966) guidelines for applied mathe- 
matics and adhers to a curriculum in the mathematical 
training strategies offered for students in the biological, 
management and social sciences which suggest it is 
"important to recognize that they need mathematics primarily 
as a language for scientific reasoning, and that 4:hey do 
not need as much training in detailed techniques as mathe- 
matics and physical science students." (Mathematical 
Association of America, 1964, p, 5) 

19. This publication remains the best, single source I have 
uncovered on the decision sciences since I began my 
Advanced Study Center project in April 19 80, The elabora- 
tion of decision sciences efforts reported in this case 
study draws heavily on this source and my field visit to the 
Decision Sciences program at the University of Pennsylvania 
in June 1980, Readings in Decision Sciences , (a journal 
first published by A.I.D^S. in 1970) were also helpful as 
were decision science entries offered in 1980-81 catalog 
(and other publications) of the Stanford. University Graduate 
School of Business and similar document entries (including 
the 1980-82 doctoral program announcements) from ±he J.L. 
Kellogg Graduate School of Management at Northwestern 
University, 
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20. An alternate structure for .the domains of decision science ' 
appears in the Stanford University program which uses five 
rather than three primary domains for organizing research 
and teaching. Their domains are (1) Applied Probability, 
and Stochastic Control, (2) Applied Statistics and 
Econometrics, (3) Decision Theory, (4) Mathematical 
Programming, arid (5) Operating Systems, In their doctoral 
program, each student must choose three of these a«reas. 
A special area. Management Science may be substituted 
for one of the three areas by students who wish to focus 
their research and teaching interest in the application 
of "quantitative" approaches to operating systems^ or 
marketing. A second alternate ^structure for decision 
science domains appears in the Department of " 
Managerial Economics and Decision Sciences at ^Northwestern 
University^' Both alternate perspecti'ves readily appear 
in the current graduate catalogs. 
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Appendix One 
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For Discussions Regarding 



T^E MATHEMATICAL SCIENCES IN VOCATIONAL EDUCATION 
LEADERSHIP DEVELOPMENT PROGRAMS 
(A 19 80 Advanced Study Center Project) 



(July 1980) 



ERIC 



ACCOUNTING 



ACCT 522 - Financial Accounting (5 hours) . Application of 
accounting techniques and theory to recording and reporting of 
financial data; emphasis on collection, summarization, and reporting 
of data in accordance with generally accepted accounting principles. 

ACCT 631 - Computer Accounting in Business (5 hours) . The 
design, programming, and auditing of computer based accounting 
information processing systems. 

ACCT 711 - Introduction to Management Accounting (5 hours) . A 
survey of accounting principles from the viewpoint of management; 
income measurement; analysis and interpretation of accounting 
data, internal reports. ^ 

ACCT 811 - Business Controls (3 hours) . Examination of business 
planning and the controls over operations and property; the use 
of accounting data in the management enterprise. 

AGRICULTURAL EDUCATION 

AGR EDUC 885 - Research Methods (3 hours) . Principles and 
techniques of research appropriate for planning, conducting, and 
reporting research in vocational, technical, and extension 
education . 

AGR EDUC 886 - Research Design (3 hours). Development of effective 
design for research problems in vodational, technical , and extension 
education, including theory, model--^, and sampling. 

AGR EDUC 887 - Analysis and Interpretation of Data (3 hours) . 
Application and interpretation of descriptive and inferential 
statistics for research in vocational-technical and extension 
education, including the use of the computer. 

BUSINESS ADMINISTRATION : FINANCE 

BUS-FIN 721 - Managerial Finance .{4 hours). Financial management 
of business units with emphasis on finance organization structure, 
collecting and using financial data, judging profitability, 
liquidity, sources of capital internal financial operations. , 

BUS-FIN 728 - "^antitative Methods In Managerial Finance (4 hours) . 
Application of mathematical and statistical methods in formulating 
and solving problems of financial management. 

BUS-FIN 729 - Cases in Managerial Finance (4 hours) . Analysis of 
qualitative and quantitative financial factors involved in 
managerial decisions in actual business cases. 

BUS-FIN 821 - Seminar in Corporate Financial Analysis (3 hours) . 
Critical study of the growing number of analytical techniques and 
research findings that lie betweeil present practices and the 
frontiers of financial research. 



BUSINESS ADMINISTRATION: FINANCE (continued) 

BUS-FIN 823 - Quantitative Methods in Investment Management 
(3 hours). Recent cievelopments in quantitative methods applied 
to investment analysis and portfolio management includinq the 
Markowitz portfolio model , random walk hypothesis, utility in 
risk analysis and valuation models^. 

BU SINESS ADMIN ISTRATION: MANAGEMENT SCIENCE 

BUS-MGT '391 - Decision Sciences: Operations Research Techniques 
(4 hours) . Examines the use of operations research techniques in 
managerial decision making processes; constrained linear optimization 
non-linear optimization, network analysis, queuing theory, 
simulation. 

f 

BUS-MGT 491 - Decision Sciences: Statistical Techniques (5 hours).' 
Examines the use of statistical techniques in managerial decision 
making processes; sampling and estimation, hypothesis testing, 
chi-square tests, simple and multiple regression, time series 
analysis. 

BUS-MGT 601 - Business Statistics (2-5 hours) . Price and production 
indexes; analysis of time series; linear correlation applied to 
economic and business problems. 

BUS-MGT 691 - Decision Science: Managerial Applications /f3 hours). 
Building and using mathematical models for planning and control 
of . administrative proces'ses. Integrates quantitative tools from 
391 and 491 with functional business areas. 

BUS-MGT 734 - Analysis and Design of Operating Systems (4 hours) . 
Analysis and design of modern operations, including model building 
and computer simulation. > 

BUS-MGT 801 - Quantitative Methods in Business (3 hours). 
Derivation and application of analytical, mathematical, and 
statistical techniques to the solution of recurring management 
problems. 

BUS-MGT 802 - Systems Research Organization and Methodology 
(3 hours) . Modeling adaptive management systems of complex 
organizations such as health, business, and education. 

BUSINESS ADMINI STRATION: MA RKETING 

BUS-MKTG 650 - Marketing (4 hours) . Cxitidial survey of field of 
marketing; structure, functions, policies, costs, and problems 
analyzed from consumer and other viewpoints; emphasis on principles, 
trends, and quantitative expression. 

BUS-MKTG 758 - Marketing ^Research (4 ho.urs) . The role of research 
in the solution of marketing problems; emphasis on available data, 
analysis and methods of the field of investigation . 



UUSINKSi; ADMINISTRATION : MAHKHTING {continued) 

aUS-MKTG 807 - Principleij and Techniquen of MurkoLiny Hosearch 
(3 hours) . Principles of research methods in business and the use 
of research by management; scientific method in hnp.inoss, sampling 
theory, variable analysis, research cases. 

BUS-MKTG 858 - Multivariate Analysis in Business Research (3 hours). 
Advanced consideration of correlational data ai^Hy^ns techniques 
(regression, discriminant analysis, factor analyiii , canonical 
analysis) . Emphasis is on comparison of techniques and underlying 
•theory and assumption. 

~;$US-MKTG 859 - TQt:>ics in Cluster Analysis and Multidimensional , 
Scaling (3 hours) . Examination of the theoretical background behind 
multi-dimensional scaling and cluster analysis with the objective 
of developing sufficient understanding for problem-solving with 
the techniques. - 

CITY AND REGIONAL PLANNING 

CTR PLAN 770 - Introduction to Quantitative Methods in Urban 
Planning (4 hours)". Introduction of mathematical models in ur'ban 
planning; descriptive statistics, proba^bility , decision theory, 
and use of digital computer. 

CTR PLAN 771 - Applications of Quantitative Methods in Urban - 
Planning (4 hours) . Applications of statistical analysis in urban 
planning; hypothesis testing and parameter examination methods; 
computer analysis of urban planning data. 

CTR PLAN- 780 - Workshop in Urban and Regional Planning Techniques 
(3 hours). Techniques in the urban and regional planning process: 
spatial distribution and management of population and economic 
growth in the city and the region, stressing the applied aspects 
of the techniques as used in the profession. 

CTR PLAN 832 - Urban Planning Data and Forecasting (5 hours) . 
Sources of information, data- handling, forecasting, and basic 
studies in urban planning. 

OTR PLAN 833 - Consequence Analysis in Urban. Planning (3 hours). 
Urban planning studies using cost-benefit, cost-ef f ec.,tiveness , 
systems analysis, and. PPBS approaches. ''''' 

CTR PLAN 834 - Decision Analysis in Urban Planning (3 hours) . 
Application of decision theory and analysis to case studies in 
urban planning. ' 

CTR PLAN 870 - Workshop in Quantitative Methods in Urban Planning 
(3 hours) . Workshop application of quantitative planning methods 
to an urban or regional planning problem. 



compOter and information SCIEj^dE 

CMP IFSC. 100 - Cpmputera- in Sbciety (3 houi^jp) * An introductory 
course Qf. ^general interact to ai^., student s ^^Vifce'a ting the actual 
aind potenti<^l role of th,Q^[ computer in^our7 soofiety ; does not teach 
or require qomputer progEanunabng. * - ■ - 




Cm:^ IFSC 505 ^' Fundamental Concept&^f ^Smputfer and Inf ormastion 
I Science (5 hours) X vIi^M;<^d^ of 

computer and in forma tdMft,"^|^en^^^^ mathematics, logiic, 

'Computation theory and^^^i^^rmatj^''^,^^ 

CMP^IFS'G 511' - Computer ^ySyste^ Br<9c^r?imming;f o^ Administrative 

' Science (3 hours). Deveiopmehmo^,f skills and 

tedhnique:s^-ftpplicable t arid practi.ces in administrative ^ 

^^cienqe for students • wi€!iv ,.nb prior^ computer programming,' 

Cf^ IFSC 542* - Introduction:'*^© ComputinSg ^i 

(3;5,hours) . Use of non-niitaerlcal -^pifb for editing 

and' collating •:texts fo^'forming ^ridicdi^ apS oqrico.^ ai^d 
for studi'e^ or style,o-at\:r^iatiW,* a^ri^^^^^^^ influence/ 

CMP I^se 548 - ^pmputer _$cJnc4^ (5 hours), 

v-Intb:odycti<jfP^p ^c .hardware and sof twea 

labd^atdry^experi^^ us ijjgj^ batch process irig^ and time-sharing; 
jpfli^^ations of ^TOmputers ■ ^ emphasis * on usef^ ip education and 



r ; 



business % 



CMP IFSC 610 - Principie.s^^^;^.Man-Maehine Ititeraction (5 hours) , 
Systems eontiepts , i^he^r fu^a^^tjrei^ent ,an^ /mode ling ^* 



processes; sensirlg, i^arrii^g, memory i 
processing, and deei^ibji -iiiaking; interface theo 
.systenjs-, ' ^ " ^. ' -^ -'^ 



mation 
nd interactive' 



* CMP IFSC 752' - Techniques- jtor Simulation of Information Systems 
.(3 liburs) . Introduction tp the 'methodqlogy and techniques of .the 
design of cojmputer simulatiion of informiation systems, 

CMP; IFSC 765 " Mana%eme^t Information Systems (3 hours). Theory 
and pr'^Gticte of management information systems from the viewpoint 
of computerv and information science; systems approach to management 
and organisation ; signif^c^ce of information, 

ECONOMICS > r' • 

'ECON 532; - Public Expenditure and Cost-Benefit Analysis (5' hours) , 
Economics of public cho^ice , public goods, non-market allocations, 
collective decisiori^making , and net-benefit maximation; case 
studies 

ECON 550 - E-Conomic Development (3 hours) . Empirical and theoretical 
consideration^ of long-term economic changes, including changes in 
industrial "'structure, technology, and level of national product; 
emphasis on developing economics. 
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ECONOMICS (continued) 

ECON 581 - Economics of the Labor Market (5. hours) • Materials \ , 
and methods of lab^t market analysis; tl^e measurement and behavior 
of unemployment, dmployeurs ' and employees* labor market behavior; 
wage determination ' and labor allocation. 

.ECON 600 - Applications of Mathematics in Economic Analysis 
(5 hours). Coverage of the most common applications^ of mathematics , 
to economic analysis and econometrics; the necessary tools from ri' 
matrix algebra and calculus , are provided. T* --^ 

ECON 63i - Federal Finance and Fiscal Policy (5 hours). The ^ 
economics of government spending and taxation; .analysis of the 
fiscal role and instruments of government and their effects on 
the economy. », " 

V ^ ■ -"^ 

ECON 633 - State and Local Government Finance (5 hours) . 
Economic analysis of revenues and expenditures of stat^ and local 
governments; vertical and horizontal relationships between agencies 
and units; speciiixi- problems in these areas. 

ECON 640 - Probability and Stati^stical Decision Theory (5 hours) . 
Theory of probability and stochastic "processes; statistical 
inference, tests of significance and analygiis of variance; 
statistical decision theory^ . 

ECON 641 - Applied Regression and .^rre^lf^tiprl^ (5 hours). 

The general linear regression model; midltiple -cbrrelafiion, path 
analysis, analysis of variance and'" tests; of significance; 
specif ideation errors\ "^'^ ■ ^ 

ECON 740 - Inference and Decision Analysis under Uncertainty 
(5 hours). Distribution theory point^'and interval estimation-, 
statistical hypothesis testing, decision f analysisl under uncertainty. 

ECON 741 - General Linear Regression Analysis (5 naurs) . Multiple 
regression analysis; the general linear model; non^linear and 
distributed lag modeljs. / 



EDUCATIONAL FOUNDATIcInS AND RESEARCH ^. 

> EDr-F&R ij3»69''^^^ techniques for '^ucationa/L Decisions^' 

(3 Hours) Principles and problems associated with utilization 
of quantitative techniques and procedures for educational decision 
making. • , * 

^ «' 

ED-'F&R 786 - Introduction to Inquiry: Quantitative' Methods 
(3 hours) . An introduction to quantitative techniques, with 
|mphasis on application in .educational settings . 



2I^*^R^i^ 789 ~ Population Analysis and Educational Planning (S- hours) 
A ^^Lhar designed to study population trends-, movements, and 
di^^l^biitions as they relate to more effective planning for 
schocSTl^* systems. 



J 
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EDUCATIONAL FOUNDATIONS AND RESEARCH (continued) 

ED-F&R 791 - Information Processing in Education (4 hours) . 
Major emphases siiifk placed on current applications, limitations, 
problems, and potential of data processing, information system, 
and computer technkjlogy in edud^tion. 

ED-F&R 807 - Educational Survey Research Methods (3 hours) 

A study of the design principles, sampling and data-gathe%ing 

methods ufeed in the conduct of educational survey research. 

ED-F&R 808 - Experimental Design in Education I (3 hours). 
An examination of logical and gtraii^ti tative principles, especially 
the analysi^'^f variance, uiid^r lying basic experimental designs 
employed * iri 'educational research. 

ED-F&R 809 - Experimental Design in Education II ^3 hours) . An 
examination of intermediate quantitative principles underlying 
experimental ^design in education, such as repeated measures 
Resigns/ hierarchial designs, and the analysis of covariance. 

ED-F&R 820 Program/Project Management (3 hours) . The use of 
management information systems in the planning and controlling of 
educational research and development projects, with particular 
emphasis on network planning tec^iques. 

EDUCATION FOR EXCEPTIONAL CHILDREN 

ED-EXCEP 986 ^ Developmental Assessment I (3 hours) . Use o^ 
testing and observational techrgiques in developmental assessment 
with major emphasis on collect^-ftg and evaluating data related to 
global cognitive and affective ^"^functioning. 

"■^ED-EXCEP 987 - Developm.i^lital Assessment II (Sihours). | Continuation 
of 98 6, with emphasis the tect^niques developed to assess 
specific abilities and disabiliti^es for educational planning. 

ED-EXCEP 988 - Developmental Assessment 111.(3 hours). Continuation 
•of 987, with emphasis on the analysis, synthesis, and interpretation 
of data. . . - I 

ED-EXCEP 989^ ■r Developmental Assessment IV (3 hours). *Cpntinuation 
of 988, with^ 'emphasis on intervention and the evaluation of 
intervention techniques. 

GEOGRAPHY ' ' 

GEOG 580 - Elements of Cartography (5 hours). A study of the 
cartographic techniques of map compilation and presentation 
including generalization, symbolization , reproduction/, and 
simple computer- mapping. ' ... 

GEOG 670 - Population Geography (5 hours) . Analysis of population 
distributions, locational arrang,ements of growth/ densities, and 
migration flows; spatial relationships between population ^ 
variables and social, economic,' and environmental factors. 




GEOGRAPHY (continued) v'.; ^ . 

GEOG 800 f*~ Seminars in Regional Geography (3-: 5: t^pilrs) . The 
development of theory in regional developmeint and its application 
to selected problems. 

GEOG 850 - Seminars in Urban Geography (3-5 hours) . The 'develop- 
ment of theory in urban geography and its applicatiom to 
selected problems. 

GEOG 870 -''/Seminars in Population and Social Geography (3-5 hours). 
The development of theory in population and social geography and 
its application to selected problems. 

GEOG -88 3 - Application of Quantitative Methods in Geography 
(4 hours) . Application of quantitative methods 'to geographic 
problems; spatial statistics, area sampling, maps of residuals, 
regionaliz^tion methods , and simulation maps. 

GEOG 983/ -Special Topics in Quantitative Geography (5 hours). 
Applications of : acivanced math^ma^ and statistical models to 
problems . In geggraphfcai' analysis . 



HOSPITAL AND' HEAI^r ''SERVICES ADMINISTRATION 

HHSA^831;-: Planning* ^ Organizations (3 hours). Description 

of techniques-' and/iiiiet hod es§isntial for planning with an emphasis 
on appiiqatidhs in s tg'chnical systems and a special emphasis 

on' health ''Systems . ' "i^ 

HHSA ^ 850 SeiO(iliar in Hospital Policy and Decision-Making (4 hours) . 
Policy prbce,^ ' and methbds of Mecisid^ making; assignment and 
solution o^ m^ problemS,^^ase studies, with emphasis on 

strategy |firt4^ implemeinjt^ ■ 

IHSA 86fO/'^^>^^ in Health and Other Social Systems ; (3 hours). 

todels.Wfi revaluation including experimental designs, qua^i-designs 
•and casfe; \gtudies with discussion of barriers to effective use of 
evaluatxqh results in healtfi administration decision-making. 

■,/.'■ 

HHSA '8$1 rr Behavioral and Normative 'Decision Approaches (3 hours) 
Decisions as'«inade by individuals, groups ^nd organizations 
.cbjnpr j^'ing the health deliyery systems; examination of decision-- 
.'maker D^havi'br; strategies to improve decisions. 

INDUSTRIAL AND SYSTEMS ENGINEERING 

IND ENG 501/ - Work Systems Analysis and Measurement (3 hours)' 
Analysis of\work content; measurement of the performance of 
man~ma'chine systems; establishment of standards for the evaluation 
of work. 




INDUSTRIAL AND SYSTEMS EWGlJ^BblNG (continued) 

IND ENG 64 9 - Quanti tati^BHKign Methods in Systems Engineering I 
(3 hours). Model f ormU^'Sflfcn and solution methods for system 
design problems with emphasis on matrix and vector space methods 
for static and dynamic systems • , 

IND ENG 650 - Quantitative Design Methods in Systems Engineering II 
(3 hours). Use of mathematical techniques; including finite 
calculus I* F0urier' analysis , and assorted transforms in the analysis 
of industrial engineering systems • 

IND ENG 653 - Engineering Data^ Analysis (3 hours). Graphical^^ 
and other speciaL7techniques for estimating parameters and testing 
goodness of fit 4f non- normal distributions to engineering data. 

IND ENG 654 - Simulation of Complex Systems (5 hours). Introduction 
to the analysis of systems via discrete, continuous, and combined 
discrete-continuous computer simulation models. Generation of 
random variables. 

- /' 

IND ENG 660^- Quantitative Health Systems Management Methods 
(3 hours) . A survey of operations research me<Jhods applied to 
health delivery. Includes , model design dnd analysis and 
application projects in area hospit^^s* 

IND ENG 662 - Introductio^i^. to' Applied Decision Analysis (3 hours). 
Introduction to decision ^^nalysis and its application. Deals 
with modern utility theoty and the., application of this theory to 
engineering decisions undep risk. « - 

IND ENG 75,5 - ^Application of 3enefit-Cost Analysis (3 hours)'. 
J^ulti^fe criteria decision making; application of benefit-cost 
a^ialysi's>' cost-effectiveness analysis, andwinulti-attribute 
decision theory. ^j-? ^ / 

IND ENG 762 Appl ied.Decisic^n Analysis (3 hours) . Exploration 
of stJr^atfegies for translating decision analyses , staff j studies , ^ 
and engineering deci^ionsj'into pra^ctice; examination o:^ available 
data in psychology, sociology, and'^rganizational analysis.1^' ' 

IND ENG 842 - Operations Research I"' (3 hours) . Introdtiction^ to ^ 
the nature and problems of /operations research and the study of 
actual case histories in the field. * ' '-'^ \ 

IND ENG 843 - Operations Research II (3 hours). The position 

of the model in operations research and the study o'f the;^^nportant 

techniques^ and formal approaches to research problems . 

IND ENG 844 - Operations Research III (3 hours) . Consideration 
of topics' in operations iti research including research methodology 
in the varj-ous sciences, and the conduct of actual operations 
research investigations. 



i 



1-9 



ERIC . ^ 



LABOR AND HUMAN RESOURCES " 

i 

LHR 653 - Human Resource Planning (4 hours) . ' Survey of concepts 
and techniques of human resources planning, with special emphasis 
on projections of human resource requirements. 

LHR 852 - Issues in Human Resource Policy (4 hours) . Analysis 
and evaluation of selected public policies and programs relating 
to human resource allocation, conservation, and utilization. 

«- , ' ' 

LHR 854 - Evaluating Huma^)l Resources Programs (4 hours) . A 
review of evaluation technology and its application to ^buman 
resources programs. 



LHR 867 - Seftninar in Public Sector Human Resources Administration 
(4 hours) . Analysis of problems in public sector human resources 
management with emphasis on the nature of the employment relation- 
C. ship, research strategies, and policy evaluation. 

MEDICAL RECORD, ADMINISTRATION 

J. 

MED REC 501 - Health Information Documentation, Analysis, . 
Storage ^n^ Retrieval Systeiris .{5 hours) . Introduction to patient 
information systems ; quantitative and qualitative evaluation of 
record format and documentation; t^*h^ medical record administrator' 
responsibi^jLi ties for design,^^^|p)l^^J|X^ management of systems 

M^p REC 503^- Health Informa^o^k Research 
Methodology (5 hours).. Comj^iS^^^^i^^^^^ and analysis 

of health and administrati^^j^^^^a^S , i^ncluding definitions, 
soTarces ,^ collection . and reix5p| record 
' administra|c^^j^^ resea^n^methodol^:^g!^.. . 

MjED REC 5r^^^^^^^^^'l;,.^Le^^^^ and Conf i^n^lali^y Issues oflr 

H|9al|th Ii^^f%^^j(^^SyS^^^^^ (3 hburs) . Evaluation oj^uhe medical 

lic.al and 1( 



recc;^rd asJ^a^^§:^x^v^ consistent witH medical and legal 

requirement^!^^t>:f^>^^^ carre de livery system/ confidentiality 

and data s^uMti^. - 7 : . * / . 



r/ 



POLITICAL SCIENCE ^ 

POL IT ^C 570 - Alte^rn^My^ World Futures (5 hpurs) . Examines 
forecasts of the f iJtu_^^^made by computer simulation , and by , 
philosophers and sciij^pP^f iction writers; discusses, ways to 
change the future through political means. \ ' V 

POLIT SC 679 - PQlicy Analysis (5' hours). An analysis of the 
policy process ^^thphasizing the determinants of public policy, 
theories of public choices /^and the implementation, impact, and. 
evaluation of policy decisions. . V 



POLITICAL SCIENCE (continued) 



POLIT SC 684 - Introduction to Political Science Research Methods 
(5 hours) . Introduction to political science research with 
emphasis on. survey and experimental designs, data generation 
techniques, data processing, and computer utilization, 

POLIT SC 685 - Methocis of Quantitative Analysis: Elementary 
(5 hours). Explication, interpretation, and application of 
techniques for quantitative analysis of political dat*^; 
descriptive and inferential statistics, with emphasis on bivariate 
analysis. ^ 

POLIT SC 686 -Methods of Quantitative Analysis: Intermediate 
(5 hours). Descriptive and inferential statistics with emphasis 
on multivariate analysis; additional topics of fered as desired 
and possible: scaling, index construction, sampling, measurement 
reliability. * 

POLIT SC 702 - Public Opinion and Political Behavior: Psychological 
Foundations (5 hours) . The formation, organization, and change 
of attitudes about American politics; methods of sur^vey design, 
and analysis including computer adaptations. ' 'T.-i 

POLIT SC 74 7 - ^Research Methods in International Politics (5 houir^s) 
Examines a number of research techniques and approaches common in 
inter;national politics such as content analysis, simulation, 
mathematical modeling and factor analysis 

POLIT SC 779 - Readings ^9^. the PolicyVProcess (5 hours). 
Consideration of the bs^J,^ theories ,/ pqncepts , and techniques 
used in tlie policy anaJ^lS|\^; the' deterrriinants of public policy; 
and the impact and eyal^tion of . publico policy. 

POLIT SC 786 - Causal Analysis' (5^ hgiirs) . Analysis of causal 
models by SimonijBlalock technique's, recursive and noiirecursive 
path estimation; special topics include measurement error, 
standardization, and olfdinal data . ^^-^^ 



PO$»IT SC 787 - Dimensional. Aha(lysis^{^ h^u^^ Topics inblude 

measurement and data theory, unf olding and dpmtnaftce 
(Guttman) scaling, multidimension^' s6^'l|ih ;and factor analysis. 

POLIT SC 788 - Mathematical Theories of Politics .( 5 hours). 
Introduction to various major mathematical thet>ri;es of political 
phenomena and the role of formal analysis in political science. 

POLIT SO "^SO - Scope and Methods of Political ScieoQe (5. hours) ; 
An introductibn to political science as a scholarly discipline; 
examination of trends, concepts, and scientific -foundations ; an 
overview of theory- building and theory testing. 



1-11 V , 

89- ' 



POLITICAL SCIENCE (continued) 

POLIT SC 803 - Research in Public Opinicni (5 hours) . Development 
and execution of a research design focusing on a problem in 
American public opinion; consultation on substantive and 
methodological problems offered by instructor. 

POLIT SC 813 - Research on Executive and Bureaucratic Politics 
(5 hours) . Development and execution of ^ research design 
focusing on a problem in American/ execut:j.V/0. and bureaucratic 
politics; consultation with instructor on substantive and 
methodological problems. 

POLIT SC 817 - Research in Legislative Politics and' Policy-Making 
(5 hours) . Development and execution of a research design 
focusing on a particular prdblem in American legislative research; 
consultation on substanti"^ ^^l^l^i inethodological problems offered 
by instructor. 

POLIT SC 867 - Research in Mathematical Political Theory (5 hours) • 
Design and execution of research focusing on a problem in mathematical 
political theory . 

PSYCHOLOGY 

PSYCH 511 - Psychological Testing (3 hours). An overview of 
theoretical and practical aspects ;jof the assessment and pi;ediction 
of human "i^havi or ; topics include achievement, intelligence , 
personality, attitudes, interests, and' interpersonal relations. 

PSYCH 541 - Educational and Vocational Appraisal (4, hours). 
Theory and techniques of. appraisal of individual characteristics 
as related to the formulation of future educational and vocational 
jl^lans. 

PsIyCH 609 - Introduction to Qyantitative Models .in' Psychology 
(4! hours). Review, of mathematical model building in psychology ^ 
. w jit h_ emphasis upon probabilistic techniques applied to aspects 
0l. 10Lrning y memory, and perception. 

,P^3fCHl610 - Introduction to Quantitative Learning Models (4' hours) • 
A continuation of 60 9; emphasis on hon-Markovian models. 



PSYCH 615. - Introduction to Mathematical Psychology (3 hours) ^ ^ 
Survey of current topics in mathematical psychology; topics include 
measurement and scaling, decision theory^ signal detection theory, 
information theory, and mathematical learning theory. 

PSYCH 616 - Psychological Scaling (3 hours). Course covers one- 
dimensional and multi-dimensional procedures for scaling; ordinal 
and metric procedures are discussed; theory and 'methods covered. 
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PSYCHOLOGY (continued). 



PSYCH 621 - Personnel Psychology (4 hours) . Content and methodology 
of personnel psychology, including such. topics as job analysis, 
interviewing, test validation, selection and placement systems, 
performance appraisal, and training. 

PSYCH 800 - Advanced Experimental Laboratory (3-15 hours). 
Advanced training in the experimental and quantitative methods in 
the several areas of general experimental psychology ^and comparative 
psychology. 

PSYCH 810 - Methodological Foundations of Experimental Psychology 
(5 hours). Problems of definition of psychological concepts, 
formulation and testing of hypotheses, theory, construction, and " 
formulation of empirical generalization with reference to design ^ 
of psychological experiments . 

PSYCH 815 - Decision Processes (4 hours) . Introductory coujjjiife in 
the application of statistical decision theory as a normative 
model and analytic technique in the experimental study of cognitive 
processes . 

PSYCH 820 - Fundamentals of Factor Analysis (3 hours) . Basic 
common factor analysis model and its application in psychology; 
itibdel,. communality estimation, factor extract^ipn orthogonal and f 
jiipt^^ique rotation,' factor scores, interpretation, components 
afialysis. ^ 

PSYCH 821 - Seminar in Field and Experimental Research Methods 'l^ 
(3 hours). Logic of the research process, uses and limitations of 
major research strategies, and application of specific data 
gathering techniques with special emphasis on field settings. 

PSYCH 823 Theory/ of T^st Construction (3 hours). Review o:^*^ 
m^jor approaches including traditional mental test theory, assess- 
ment theory, and decision theory in| relation to constructing and 
use of various types of tests. 

PSYCH 825 - Statistics in Psychology I (4hours). First of a two- 
* quarter sequence in inferential statistics; basic concepts of 
sets, probability, distributions, and foundations of inference 
and^^e^timation ; special applications to psychology. 

PSYCH 826 - Statistics in Psychology II (4 hours) Continuation 
of 82 5 ; theoretical j ustif ication and uses of various inferential 
techniques; topics: t, x^, F distributions, correlation and^' 
regression, non-parametric techniques. r 

PSYCH 827'- Analysis of Variance (4 hours). A cover^ 
statistical inference in analysis of variance det 
of variance designs incli>de randomized blocks, re^ 
mixed models, a^d related contrast te^ts. . 




PSYCHOLOGY (continued) 



PSYCH 828 - Correlational Analysis (4 hours) . Techniques and 
rationale of using quantitative and qualitative data for prediction; 
test and battery analysis and validation. 

PSYCH 833 - Methodological Problems in Developmental Psychology 
(3 hours) . A bridge from formal statistics to current research 
in developmental and educational p^chology with repeated measure, 
time series data, indices of change, etc. 

PUBLIC ADMINISTRATION 

PUB ADM 802 - Legal Environment of Public Administration (3 hours) . 
An examination and analysis of the constraints imposed upon 
public administrative processes by the legal environment including 
judicial policy-making and the evolving legal order. 

PUB ADM 804 - Seminar on Governmental Information Systems 
Administration (3 hours) . Critical study of the administration 
and design of management information systems for public agencies; 
selected case studies. 

PUB ADM 805 - Seminar on Systems Analysis for Public Policy 
Decision (3 hours). Studies in the application of systems 
analysis to administrative and policy probleiTfj^^jJL'n.wthe public 
sector; selected case- studies and problems, ^r''^-'-- ' 

PUB ADM 806 - Public Budgeting and Spending Decisions (3 hours.) . 
^B^udgeting as analysis of resource allocation, planning evaluation, 
ahd control; tools of analysi^ for program .budgeting and measure- 
ment of program results; case studies. 

PUB ADM 850 - Policy Problem Seminar I (3 hours) . Mult idisciplinary 
seminar^^integy-ated with field experience in the solution o'f actual 
public aiiminijbtrative and policy problems ; organized aroui;id 
problem jareas/. 

PUB ADM 1867 - Seminar in Public Sector Huma'n ReSD^urces 
Administration (4 hours). Analysis ,:6f problenjis in publiq sector 
"human resources management with emphasis on the nature of the 
employment relationship, research strategies, and policy 
evaluation. 

RURAL SOCIOLOGY 

RURL SOC 642 - Concepts and Theories in Rural Sociology (5 hours) 
A comparative analysis of rural-urban social systems. Analysis 
of the decline of bur a 1 -urban differences and the development of 
intexdep^ndency among rural-urban subsystems. 
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RUl^AL SOCIOLOGY (continued) 



RURL SOC 666 - Rural Poverty (5 hours). Evaluation of the factprs 
which tend to create and perpetuate social and economic depriva,tion . 
The socio-economic conditions of poverty subgroups are analyzes 
in depth. ^ \. ^ 

RURL SOC 688 - Social Impact Assessment of 'Domes tdc Dev«lt!)lprae^[i,r ' 
(5 hours) . Discussion of concepts and nW^thpds as.sobiated with 
social impact assessment of 'planned change programs . Primary 
emphasis will be placed upon public development programs. 

RURL SOC 744 - Rural Sociology Demography^-j (5 hours) • Application 
of demographic principles to rural Communities, rural institutions 
and rural social problems with emphasis on population change and 
migration. 

SOCIAL WORK 

SOC WORK 570 - Interpretation of Social Welfare Informatij^n (3 hou^js) . 
Examination of different kinds of social welfare data with a ^ 
focus on content analysis ; case study and descriptive information 
with a primary emphasis on interpretation. 

SOC WORK 571 - Introduction to Research Methods in Social Work 
(5 hours). Science and society; research designs; measuring 
variables; data collection, processing and analysis; participation 
in researct^^ro ject is required. . 

SOC WORK 787 ~ Seminar on the Application of Experimental Designs 
to Social Work Research (3 hours). Evaluating the plausibility 
of findings from research 'using experimental designs as compared 
with the plausibility ftf findings from other designs when an 
experimental design was not feasible. 

4k 

SOC WORK 920 - Seminar in SociaJBfcB||^r.e Policies and Programs I 
(5 hours) • Analysis and evalua^^^HK policij f9rmulation and 
implementation; utili^^'tit>n of ai^^Milytical model i £6 study a 
.matrix of conditions and issues in policy development. 

SOC WORK 970 - Seminar in Social Work Research' 1 (5 ^ours) . 
Examination and evaluation of research designs and their purposes; 
basic methodology, construction of hypotheses, data collection, 
statistical methods. 

SOCIOLOGY 

SOCIOL 650 - Introduction to Quantitative Research . Techniques in 
Sociology (5 hours) . An introduction to the analysis, of 
sociological data; measurement theory and techniques . of interpretation 
sampling procedures in sociological ire!se.a:£bh-,v^n^^ irnip^lications for 
inference and generalization. v/'-^ ' " 




SOCIOLOGY (continued) ^ 

SOCIOL 651 - Approaches to Sociological Inquiry hours) . Theory 
and practice in essentials of the research process^; comparison of 
^ilternative approaches and design models? questionnaire construction, 
interview techniqueSr and related problems. 

SOCIOL 706 - Experimental Research Methods (5 hours) . Survey and 
analysis of research designs and statistical techniques permitting 
control and/or assessment of error variance in socicW^ogical 
research by experimental method. 

SOCIOL 707 - Problems in Quantitative Analysis (5 hours) . A* 
survey of advanced problems in the multivariate analysis of 
sociological data; topics covered include elaboration and 
specification, causal inference in nonexperimental research and 
path analysis. 

SOCIOL 752 - Principles and Techniques of Scale Construction 
(5 hours) . Approaches and' techniques in the development and 
testing of social jneasu^rement instruments. 

SOCIOL 754 - Demographic Analysis (5 hours) • An exposition of 
census data and vital statistics demographic rates, life tables, 
cohort analysis, and similar elementary techniques and data 
sources in demography. 

SOCIOL 756 - Migration and Social Mobility (5 hours) . Theories 

and models of population mobility; determinants and consequences 

of the migration process; policy implications of rural-urban migration, 

SOCIOL 791 - Sociological Methods of Community Analysis (5 hours) . 
Methods, techniques, sources of data, and. objectives of coirShunity 
analysis. 

SOCIAL 846 - Seminar in the Demography o^ Urbanization (5 hours) • 
An analysis of urban phenomena using demographic data and 
techniques; an analysis of the effect of urbanization on demographic 
processes. | " i 

STATISTICS i' 

f . \ 

STAT 525 - Statistical Methods (5 hours) . Basic concepts of 
probability and statistical inference; application to models 
involving binomial, Poisson, and nq^mal distributions, and linear 
regression. . 

STAT ^00 - Statisti^cs Laboratory (l-'S hours) . ' Experience is 
given the student ±;p working with real data through association 
with curreKfc. Protieicts in the Statistics Laboratory. 
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STATISTICS (continued) 

STAT 635 - Statistical AnalysifS of Tlwiij^prieH (3 hours) . Time 
series models; estimation of the spectijjp. density functions- 
transformations of time series ;* predicbion theory applications. 

STAT 641 - Linear Models (3 hours). The general linear model for 
regression and experimental desit|ns; properties of least square 
estimates; distribution of quadratic forms and the analysis of 
variance table. ^ 

STAT 651 - Survey Sampling Methods (3 hours) . Sampling from 
finite populations, domains of study, stratification, ratio and 
regression estimates, systematic sampling, one- and two-stage 
cluster sampling. 

V 

\. 

STAT 655 - Multivariate Data Analysis (5 hours) . G 
analysis of multivariate procedures » clustering and 
procedures, multivariate normal proceedings, correl 
regression in multivariate analysis, modern data 
techniques for multivariate data, applications. 

STAT 656 - Applied Multivariate Analysis (5 hours.).*,; 'Multivariate 
statistical procedures specially related to the horiiaw^l distribution 
multivariate analysis of variance, classif icati^,^ ^principal 
components and elements of factor analysis, applications, 
nonparametric multivariate procedures. 

STAT 661 - Applied Nonparametric Statistics (5 hours) . Noncalculus 
treatment of no'nparame trie tests, confidence intervals, estimationr 
topics include one- and two-sample problems, one- and two-way 
analysis of variance, multiple comparisons, correlation. 

SJAT 665 - Discrete Data Analysis (4 hours). Introduces qualitative' 
or bategor ical data analysis, contingency tables; cross-sectional, 

^prospective, retrospective and controlled comparative trials; 

isample size determination, combining evidence , | andj misclassification 
err oris 4 ^ 




STAT 671 - Simulation and Monte Carlo Techniques (5 hours) . Th^ 
.use of digital computer program in simulating Ithe operating 
characteristics of a complex system and in appfroxiinating solutibns 
by random sampling; programming applications, 

STAT 742 - Analysis of Variance (3 hours). Theory of the*general 
linear model; le^st square estimates and properties, especially 
in non-full rank models; analysis of variance technique; factorial 
tSesigns. i 

- ■. ' % ■ - 

STAT 74,6 - Des-i^rr and Analysis of Experiments (3 hours). A 
''contriigAaatien ■^fii'T 742; various experimental designs; analysis of 
tfCOvariancdi|J>''mixed and random models. s 
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STATISTICS (cont Inued) 

STA^ 751 - SUrvey. Sampling Theory (4 hours) • Theory of sampling- ' 
from finite popujations, simple random and- unequal probability 
sampling, stratification, ratio and regression estimates, cluster 
sampling; recent developments, 

STAT '755 - vMultivariate Analysis I (3 hours) , Multivariate 
normal distribution, Wishart distribution , Hotelling ' s- T, 
multivariate analysis of variance, multiple correlation, robts 
of determinant equations, discriminant functions, and applications 




STAT 824 - Statistical Decision Theory I (3 hours) • Introduction 
to the theory of games, statistical games, admissibility and* 
completeness, complete class theorem, principles of sufficiency 
and invariance, sequential games. 



1 



DEPARTMENTS OFFERING QUANTItA'^IVES METHODS 



Accounting 
Agricultural Education 
. Business Administration; Finance 
Business Administration: Management Science 
Business Administration: Marketing 
City and Regional Planning 
Computer and Information Science 
Economics 

Educational Foundations and Research 
Education for Exceptional' Children 
Geography 

Hospital' arid Health Services Administration 
Industrial and Sys-^ems Engineering > 
Labor and Human Resources 



Medical Record Administration 



J 



Political Science 
Psychology 
Public Administration 
Rur^l Sociology 
Social Work 
Sociology 
Statistics 
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SAMPLE MBA PROGRAM WITH MAJOR REQUIREMENT' IN DECISION SCIENCES 

Based on Requirements Detailed in 
The 19 79-80 WHARTON GRADUATE DIVISION COURSE GUIDE 



Prepared B By 

J ames F • McNamara 
Advan.ced Study ' Center ' / 

The Ohio Sta1;e University 
19 60 Kenny Road 
Columbus, Ohio 43210 
(Tfel. #800-848-4815) 



f For Discussions Regarding 

THE MATHEMATICAL SCIENCES IN VOCATIONAL EDUCATION 
LEADERSHIP DEVELOPMENT PROGRAMS 
(A 1980 Advanced Study Center Project) 



(August 19 80) 



WHARTON SCHOOL MBA PROGRAM 

DEPARTMENT OF dECISION SCIENCES 
Ur^IVERSI'TY OF PENNSYLVANIA 



Sample Program with Major Reguirement in Decision Sciences 



Management Core (6 Units) 



• BA 80 0 Accounting - " : 

• BA 803 Management and Organizational Behavior 

• BA 805 Economic Analysis and Policy (Microeconomics) 

• BA 806' Eoonomic Analysis and Public Policy • 

• BA 80 7 Quantitative Methods II ^ ' - 

• BA 808 Statistical Analysis \ ' . 



Noncredit Skill Courses 



BA 814 Problem Solving Using the Computer 

BA 815 Quantitative Methods I 

BA 891 Oral Communication 

BA 892 Written Communication 



Managerial Disciplines (4 Units) 



f9 



BA 713 Financial Analysis 

BA 812 Legal Aspects of Business 

BA '904 Management of Industrial Relations 

BA 905 Organizational Policy 



Decision Science (9 Units) 



• BA 650 Management Decision Anal^^sis 
r BA 651 Stochastic Decision Systems 

• BA 655 Operational' Planning and Control 

• BA 659 Advanced Topics in Quantitative Methods 

• BA 660 Management Information Systems 

• BA 661 Systems Analysis, Design & Implementation 

• BA 662 Information Systems for Functional Areas 

• BA 66 4 Database Management ^ 
0 BA 672 Model-Based Planning Systems 



Based on'MBA Reguirements detailed in Wharton Graduate Division 
Course Guide 1979-1980 



mAnacIement core 

•BA800 ; ' 

Accounting 

Associate Professor ferenhan- 
Fall, Spring, Summer 




GENERAL DESCRIPTION: 



•The , role Of accounting is the acciamulation, :^nalysi3 . and 
presentation of relevant financial ,dat^ of an etiterpxise to 
serve ,;^he needs of decision makers. The provision of multi- 
ple-purpose information to serve the needs of owners, ^ 
creditors arid many other types of interested . parties outside 
the film's management is referred to as financial accountirig , 
Providing data- for the internal needs of' management i3 referred 
to as managerial " accounting . The objective of 'this cpurse is 
to introduce 'the student to the basic concepts , standard^ 
and practices of financial reporting. - ' 

The first one-third of the course is devoted to financial 
. apcounting : the basic financial reports or statements-; * ^ 
ajialysis and .recording of business transactions; underlying 
concepts arid procedures; ^th'e preparation of the statements. ' 

Th^. middle one-third of the course is devoted . to a more ^ 
detailed 6'tudy of some aspects of . financial ^ccourjibing that- 
, have, wide-spread sigfnif icance : inventors; , long-term . 
productive assets; bonds and other liabilities'^; .stockholders', 
e'tj.uity; the statement of changes in financial .position. * 

The last part of the course is concerned with managerial 
Recounting , which is oriented toward internal control by 
"management: ^accounting for produQtion cost:s'; . - . . - 
co^t-volume-prof it • relationships ; special problems of . 
overhead costs; , stalndard costs. 

COURSE FORMAT: , . 

\A11 assignments in preparation for . class consist, of text 
readings and the solving of related problem materials. ' 
Teaching method used in class sessions is the discussion of \ " . 
the topical area, with the assigned problems serving as a 
means of coordinating the discussion. \^ " « , ' ' 

COURSE REQUIREMENTS: . , 

Tl^ere are two. midterm examination^ and a final examination. 
A midterm examination is scheduled at the end of each of . the 
first two segments of the course, emphasizing those parts of 
the course, and the final examination emphasizes the last 
part of the course. * - 

PREREQUISITES : 
None . 

COURSE MATERIALS: . . 

Davidson, Stickney and Well, Financial 

Accounting : An Introduction to Concepts , Methods and 

Uses , Dryden Press, 1979, 2nd edition. 
Loiiderback and Dominiak, Managerial Accounting . 

Wadsworth Publishing Co., 1978. ^ 



#BA803 -X 
Management and Origanizat ibnal Behavior 
Professor Schein and Staff 
Fall,- Spring 

. GENERAL .DESCRIPTION : 

Management and Organizational Behavior is a core course 
designed to provide basic grounding in three major areas of 
management: 1. behavior of individuals and small groups; 
2. design and change of organization structure; 3. 
Strategy making, pl^annin^ and control processes. The course 
' content will be based on concepts^ f rom successful managerial 
practice , relevant theories and empirical-- research. The 
purpose is to provide knpwledge cpncerning significant 
managerial choices of compensation schemes, organization 
forms, product/market strategy, etc. The basic grounding is 
to provide acceptably levels of competence for those 
students taking only one Management course and a foundation 
.for more' advanced Management coursd*s.for those continuing or 
majoring in Management. 

Management and Organization B<^havior is a multi-section 
course. As, such, each section' will foXlow the same 
.syllabus, use the^same text, use tlje sine cases and take a 
common final exam. On the other hand, to take advantage of 
the various unique skills of the faculty , each one may use 
various teaching techniques to ;t2^!ansmit the^ same content. 
In addition, each faculty member may add various articles or 
cases that may be needed. Students are asked to purchase a 
fee card to^ cover these materials. 

•COURSE FORMff^: . , 

Case study and lecture. 

COURSE REQUIREMENTS: ' 

Case-^^ study papers, presentations, and exams subject ot 
individual instructor. 

PREREQUISI.TES : . , 

None. . 

COURSE MATERIALS: 

Bulk packet to be obtained from Wharton Duplicating. 
Hampton, Summer and Webber, Orga/iizational Behavior and tt 
Practice of Managemejit^ jV978 . 




• BA805, • ^ . 

.Economic Analysis and Policy (Microeconomics) 
Professor Phillips 

Fall, Spring, Summer " . 

GENERAL DESCRIPTION: . 

This course deals with theory of the consumer, theory of the 
firift, organization of competitive markets, monopoly, market 
power, government regulation and taxation, social choice, 
public goods and externalities , and public policy. This 
course is taught at\an intermediate level tailored to MBA 
candidat^es. Special\ sections emphasize particular 
applications. \_^(' 

COURSE FORMAT: 

Lecture. . : ^ 

COURSE REQUIREMENTS: /' 

Solving problems alone and with groups of students. Exams 
by individual section. 

PREREQUISITES: 

None. The student who has never previously studied 
economics might find it useful to skim through an 
introductory economics text such as Samuelson's Economics or 
Mansfield's Economics . The level- of mathematics used 
assumes th^t the student has already successfully completed 
the Wharton elementary calculus requirement (either by a 
waiver or by BA815) . Students who majored in economics as 
undergraduates (or who have taken ^ large number of / 
economics courses already) should not be taking this course. 
Th^y are encouraged to take the waiver exam or substitute 
with another course. - 

COURSE MATERIALS: 

The principal text used in the course will be Microeconomics 
(second edition) by Edwin Mansfield or an equivalent text. 
Large segments will also be read from F.M. Scherer's 
1 Industrial Market Structure and Economic Performance . These 
books are available in the bookstore. Several copies have 
been placed on reserve in Lippincott Library. The non-text 
readings have largely be^n accumulated in a bulk pack for 
each ' section. The bulk pack is available from the Whai^ton 
Duplicating Center, Dietrich W-33. Outside readings which 
are not in the bulk pack are on reserve in Lippincott. 



I 
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•BA806 



Eqonomic Analysis and Public Policy 
Associate Professor Santomero and Staff 
Fall/ Spring, Summer 



GENERAL DESCRIPTION: 



This is a couirse required of all students, except those 
who-rhaving prior braining in macroeconomics, money and 
banking and stabilization policy at a'n intermediate/advanced 
leyel — obtain a waiver either by credentials or by passing 
an examination. (The waiver examination is usually held^in 
early September and January) . The purpose of BA806 is to 
'train the student to think systematically about 
macroeconom,ic ^ pol icy , to be able to evaluate the economic 
environment within -which business/government decisions are 
made.. The course emphasizes the use of theory to under'stand 
the. operation and impact of policy. Specifically, 'the \ 
course studies the .determinants of the level of national 
income and of interest rates; the supply of money; the 
analysis of inflation and of the balance of payments; and 
the ^formulation of the operation and working of stabilization 
policies. 

course; FORMAT: ^ , ^ 

Classirbom lectures arid, discussion. The balance may be 
expected to vary s^lightly, r^eflec ting the preferences of the 



Two midt:exm examinations, and one final examination are given' 
in common for all instructors. Individual insbructors may 
supplement these with other assignments. 

PREREQUISITES: ' ^ ' . 

1, BA815 or Equivalent. 

2. No formal prerequisite of prior training in economics is 
stipulated. However, students with no college level course 
Work in econ€>mics tc^quently experience considerable 
difficulty, since the subject matters covered in BA806 ar^ 
extensive,' th'e coverage is at an intermediate/advanced 
level, and topics are developed rather rapidly. Students 
with no prior training in economics are urged to remedy 
this, minimally, by private reading a basic introductory 
text. (Those by McConnell, Mansfield or Samuelson are 
particularly recommended for self study) . 

COURSE MATERIALS: 

These vary from term to term. " ^ 



individual 




COURSE REQirS-REMENTS i 



BA807 

Quantitative Methods II 

Associate Professor Hershey and Staff 
Fall Spring / Summer 

GENERAL DESCRIPTION: 

This core course /Introduces' the basic concepts and metlrxods 
of "Operations Research*' or "Management Science" a'nd their 
application to the analyses of management decision problems . 
The focus of the course is on those methods of decision 
analysis which have proven most useful in a -variety of 
private and public contexts. The general c(^ntent of the 
course includes mathematical modeling , decision analysis 
under (assiomed) certainty, constrained optifni'^ation , and 
decision analysis under uncertainty. This ds reflected in 
such specific topics as inventory analysis //' linear 
programming, sensitivity analysis, probabillity theory, o 
decision trees, and simulation. 

COURSE ALTERNATIVES : 

The. course is designed for studentsi with limited quantitive 
backgrounds. Students with quantitative training or 
experience (e'.g. in engineering, science, mathematics/ 
etc.) are urged to consider substituting a i^ore advanced 
course which will offer a better educatioiVai' experience. 

COURSE FORMAT: ' \\ 

Class sessions will be conducted as a mixture; 6f lecture and 
discussion, making use of some case studies ^aiid probleip 
assignments. All sections will cover the same, basic 
material, but -may have minor variations in emphasis. A 
special health care section is taught in the f^ll using a 
number ' of cases and problems drawn from the he^.lth industry. 
Students who are not Health Care Administration\ ma jors need 
special permission from the Decision Sciences D^partme^t to 
enroll for this section. ^ 1 

The course will meet for an introductory session on /'the 
first day of classes . This will provide an opportunity for 
all entering students to discuss their course selections and 
substitution options with their instructors before the drop 
"and add period. 

Bourse requirements: . , • 

A. common midterm and final examination are given to all 
sections, as is a computer-based case project. Problem 
assignments are due weekly to help the student assess his or 
her comprehension of the material. 

PREREQUISITES: — / 

BA815 — Quantitative Methods I. (The two can be taken 
con(j:urrently only with special permission.) 

COURSE MATERIAIiS: \ 

Textbooks to be determined. 

(Bulk packet readings from Wharton Duplicating (W-33 DH) . 



#BA8Cr& 

Statistical Analysis for Management 
Professor Hamburg and Staff 
Fall , Spring 

GENERAL DESCRIPTION: 

Probabilistic models are developed in this course for 
decision making and inference in the presence of 
uncertainty. The calculus of probability is developed and 
is illustrated by such discrete random variables as. the 
binomial, Poisson, and hypergeometric. Among continuous 
random variables particular attention is given to the normal 
distribution because of its importance in classical ^ 
statistical methods. Sampling procedures are treated, and 
methods are developed for making inferences about mean 
values, measures of dispersion, and proportions from 
samples . Chi-squared tests of goodness of fit and 
independence are developed . The relationships between 
variables are investigated by simple linear correlation and . 
regression, and extensions are given to multiple regression 
^alysis and analysis of variance for several predictor 
v^iables. The course is designed to develop critical ^ 
judgment and t,o foster managerial decision-making ability 
using quantitative tools. 

COURSE FORMAT: 

Primarily lecture, recitation -class and discussion format, 

COURSE REQUIREMENTS: , ' . 

The student 'is required to car;ry out a multiple regression 
analysis for several predictor variables using the computer 
assigned problems ; two midterm examinations; a final 
examination. 

PREREQUISITES: 

A working knowledge of differential and integral calculus, 

CotjRSE MATERIALS: 

Hamburg, Morris, Statistical Analysis for Decision 

Making , 2nd edition, Harcourt Brace Jovanovich, 1977. 
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NONCREDIT SKILLS COURiSES 
#BA814 

Problem Solving Using the Computef^ 

Director of the Wharton Computer Center and Staff ^ 
Fall, Spring, Winter, Summer 

GENERAL DESCRIPTION: 

Hhe MBA program is geared toward producing 'managers • The 
tools available to a modern manager include basic computer 
skillg.^; it is the goal of the BA814 course to provide 
students with those skills. The course has two objectives: 
1. To develop in prospective managers an ability to 
recognize certain applications in which a computer can 
assist in decision-making; 2. To develop in those managers 
an understanding of how to apply the computer to^such a 
situation. 

The BA814 course is made up^of the following phases: 1. An 
orientation to the Wharton Computer Center's DECsystem-1090 , 
to tedich students how to use th^ computer effectively in a 
timesharing environment; the knowledge gained here will be 
utilized later to complete assignments from various courses 
in the MBA curriculum; 2. Development of a working 
knowledge of APL, a powerful interactive computer language; 
programming exercises will provide potential managers with a 
basic understanding of how- the computer can assist them in 
solving business problems. 



COURSE FORMAT: 

Series of lectures to complement the material presented in 
the text; problem exercises and quizzes to test 
under standi n^-^-^ Fi-nal project incorporates different aspects 
of course material . 

COURSE REQUIREMENTS: 

A. series of problem exercises using* the APL language to the 
DEC-10, three quizzes and a final project. ^ 

PREREQUISITES: 4- 

None 

Students are encouraged to complete the 814 requirement in 
the summer or winter terms. 

COURSE MATERIALS: 

Bulk package containing 15 chapters of course text, problem 
assignments; glossary of terms and other supplementary 
material. ^ ^ 



• BA815 . 
Quantitative Methods I (Remedial Calculus) " ^ 
Staff 

Fall, Midwinter Break, Spring, Summer (latter half. of August) 
GENERAL DESCRIPTION: 

This course is designed to provide an adequate mathematical 
bac*lground for subsequent courses in operations research, 
statistics and economics. 

The common functions of applied mathematics are studied by 
the methods of calculus, with emphasis throughout on ti\e use 
of graphical and intuitive reasoning. The derivative .i$ 
visualized as the instantaneous rate of 'change of a 
function; it is used in the construction of graphs and in 
the solution of optimization problems. Integration is 
introduced as a summing process for functions. The 
necessary computational techniques are presented, but the 
development of an intuitive understanding and appreciation 
of the calculus is the primary goal. 



COURSE FORMAT: 

Lecture and discussion. 



COURSE REQUIREMENTS: 

A final examination, which also serves as the BA815 waiver 
examination. Problems are suggested but nor required. A 
midterm quiz to gauge progress is typically offered. A 
waiver examination is also given midway through the fall and 
spring semesters for those who are ready to complete the 
requirement at that time. 

PREREQUISITES: " ^ 

Material which will be reviewed at the start of BA815 but 
which the student should know before taking the course 
includes: linear functions, slopes of lines, logarithms, 
simultaneous ec^uations, and algebraic manipulation of 
fractions and quadratic functions. 

COURSE MaVeRIALS: 

Freund, John E., College Mathematics with Business 
Applications , 2nd edition , Prentice-Hall 
Englewood Cliffs, N. J. , 1975. 
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#BA89 1 

Oral Communication 
Lecturer Wolford 
Fall , Spring 

GENEH^L DESCRIPTION: 

All ^^BA candidates are required to demonstrate proficiency 
in oral and written comraunicat ion . 

To satisfy the oral communication requirement (BA891) , 
students may elect "to either be evaluated in one of the 
designated courses requiring oral presentations (e.g., 
certain sections of BA801, BA803,. BA650, BA660, BA819, 
BA842; arid others) or take an oral communication workshop 
1-1/2 hours a week for five weeks. 

General topics covered in oral' communication workshops 
include: Persuasion; Personality projection; Methods of 
holding audience attention; Visual aids; Organization; 
Delivery.- 

In addition to these workshops, the Communication Program 
offers special seminars- in running meetings, media relations 
and other pertinent topics. 

SECTIONS : 

BA891 is free and not given for credit. Students may 
register by coming to the Communication Program office, 
E-13 Dietrich Hall. 



V 



#BA892 ' 

Written Communicjat io^n 

Lecturer Robbins 2? 

Fall, Spring ' — W-' 

GENERAL DESCRIPTION: ^ 

To satisfy the written comiriunication requirement (BA8 92) 
students may elect either to be evaluated by thei 
communications staff through writing assignments in BA803 or 
through other courses requiring a significant amount of 
writ\ng, or to take one of the writing workshops offered 
throughout the year. 

General topics include: 1. Style vs. content; 
6^2. Principles of revision; 3. Letters, memos ^ resumes; 
4. Research techniques; 5. Editing; 6. Personal writing 
problems. 

Sections: ^ * 
Evaluation tlyrough Coursework . In order to <satisfy the ^ 
written communication requirement, students taking BA803^^^^^/^ 
will automatically registered for BA892. 

Written Commun i cat ion Workshop . You may also register for 
BA892 by signing up for any section of the Writing 
Workshops. Choose a section of BA892 from course listings; 
be sure to note dates and times since sections vary. 

^ ..... . 
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MANAGERIAL DISCIPLINES 
^BA713 

Financial Analysis 

Adjunct Associate Professor Percival and Staff 
Fall, Spring, Summer 

GENERAL DESCRIPTION: 

This course serves aV an introduction to Business Finance 
(Corporate Financial Management and Investments) for both 
majors and non^majors. The course develops tools, concepts 
and relationships needed for many upper level major courses 
and gives a general overview of financial management needs 
by non-majors. Topicrs covered include: analysis and 
projection of financial statements, breakeven analysis, 
operating leverage, financial leverage, capitcli" Budgeting , 
sources of capital, capital structure, cost of capital, 
valuation, investment decision making under uncertainty^, / 
portfolio analysis and capital asset pricing. 

COURSE FORMAT: 

Primarily lecture. 

COURSE REQUIREMENTS: 

Midterm exam and final. Additional requirements differ' from 

section to section; include cases, homework problems, 

company analysis. ^ . ' 

PREREQUISITES: 

BA800 prerequisite; BA808 prerequisite or concurrent. 

COURSE MATERIALS: V - 

Brigham, and Weston, Managerial Finance. Brigham, and • 
Johnson, Issues in Managerial Finance, Bulk pack of 
readings . 



#BA90 4 

Management ofindustrialRelations 
Associate Professor Perry 
Fall 9 Spring • 

GENERAL DESCRIPTION: • ' 

This course is designed to provide students with an 
understanding of the basic economic and institutional forces 
which influence management decisions on the terms and 
conditions of employment for its work force. Primary 
emphasis is placed on the procedural and substantive 
constraints imposed on management by labor unions and 
collective b^irgaining in order to highlight the sources of 
conflict and "role of bargaining power in the determination , 
of wages, hours, and other terms and conditions of 
employment. Attention is also given to the impact of the 
growing system of government regulation of employment 
policies and practices on management, unions, and collective 
baijgaining. 

COURSE FORMAT: " 

Classes are a combinatllon of lecture and discussion on 
spefcific topics. Discussion of current events is encouraged 
at all times. The course concludes with a mock contract 
negotiations for which the class is divided into sets of 
union and mangement teams. 

PREREQUISITES: 
None . • 

COURSE MATERIALS: 

The basic texts for the course are: 
Sloane and Whitney, Labor Relations . 
Rees , The Economic , of Trad^ Ujiions . 

In addition, outside readings are required which are on 
. reserve in both Lippincott Library and the Industrial 
Research Unit's Library. 



BA905 

Organizational Pol icy' 
Pr*Qf e ssor Ozbekhan 
ally. Spring 



GENERAIi- DESCRIPTION 2 , ^ 

This bourse is an attempt to- inquire in depth into the 
currenjb and emerging practices of decision making, 
management strategies and policy formulation in the 
planning-mode . Its approach -to the subject could be called 
"dialectical": the perspective being that of general 
managers at all levels, ^^s well as that of an outside 
consultant who has been invited to help them improve the 
decision/action processes of the organization* 

The substantive argument which runs through t^he course is 
built around a generalized planning paradigm grounded in 
system-theoretic approaches which allow the student to 
proceed from the initial problem structuring phase, through 
normative, stategic and organizational planning, to 
implementation. Emphasis is on the subtle, yet powerful, 
interactions that exist between objectives, strategies, 
policies and organization design — in environments that*are 
changing not only rapidly, but in ways that make them . 
increasingly more complex. ' ^ 

Newly developed analytical and synthesizing methods and 
techniques — Dissonance* Analysis, Idealization, Scenario 
Construction, Objectives and Goals Derivation, etc. — 
which are getting to be used in the most advanced * 
planned-decision/action* processes are elaborated in some 
detail. 

COURSE FORMAT: 

The basic format of the course if the lecture, because the 
classes are usually r.ather*larger*. However, the instructor 
makes an effort to conduct the lectures with a great deal of 
dialogue thrown in. 

COURSE REQUIREMENTS: - 

Requirements change from semester to semester, depending on 
the instructor's assessment of the temper of the class as a 
whole. This means that sometimes a short individual midterm 
paper might be required. This is, generally speaking, 
"participatively " determined. \^ 

The principal requirement is a final. paper at the end of the 
term. 

PREREQUISITES: 

BA803, and also a deep interest in the realities of our 
changing world. Also a capacity of being able to think 
creatively in terms of "design." 



COURSE MATERIALS: 



#BA812 - > . * 

Legal Aspects of Commercial Transactions (of Business) 
Associate Pro'fessors Dunfee and Shurtz, Lecturer vBauer 
Fall/ Spring/ Summer * 

GENERAL . DESCRIPTION : • 

This course covers the basic substantive law of commercial 
transactions. Legal topics covered, include contract law, 
agency law, sales law, and the law of negotiable 
instruments. Recent developments and business applications 
are emphasized. 

CDtmSE FORMAT: ' ; 

Lecture and discussion with coverage of legal cases and 
legal problems based on cases. | ' . 

COURSE REQUIREMENTS: ^ ^ 

Students are expected to have read the case excerpts 
assigned for each class. A midterm and a final 'exam will b 
given.- 

PREREQUrSITES :• • ^ / ' I ■ 

None. It is suggested that students who had <as 
undergraduates a basic business law course take . a graduate 
Legal Studies course other than BA812. (One alternative of 
genera.lV interest is BA952. A description for this Legal 
Studies option appears Qn the next page). 



COURSE MATERIALS: 

Depending on the instructor, either Lusk, ^et al . , Business 
L.aw Principles and Cases (Richard D. Irwin, 1978)^r Smith 
and Roberson, Business Law (West) '"is used. ^ 



•BA952 

Legal Aspects of 
Professor Kempin 
Spring 

GENERAL DESCRIPTION: 

The. course is a study of the partnership, limited 
fbartnershipr and, for most of the course, the corporation, ^ 
from the vantage point of staff and line officers •> The 
objectives of the course are to give the student: 1. An 
understanding of the place of the corporation in society, 
taking into account its history and development; 
2. Knowledge of the principles of legal authority that 
enable onQ to cause the organization to be^ bound* to third ^ 
persons in contract or in tort; 3. An overview of the * 
legal duties of business managers to their various / ^ 

constituencies: the organization itself, shareholders, 
creditors, employees, customers, and the general public; 
. 4. An understanding of the application of criminal law to 
organizations and the ir managers ; 5 . An opportunity to 
compare the intentied effects of statutes and legal 
principles with practicalities of the management 
process. Topics include the history of business 
organizations; -principles of authority, partnership 
management, crimes, torts, and dissolution; limited 
partnerships; the\ theories^of the corporation; limited 
liability; power of stockholders, directors and officers; 
corporate torts and crimes; dividends; management's duties 
to the corporation, sharehplders , creditorsV ^nd to 'the 
public. 

COURSE FORMAT: 

Discussion of cases and problems. 

COURSE REQUIREMENTS: 

One intrateirm exam and one 'final. 

■■■i) 

_ PREREQUISITES : 

None. ' 
COURSE MA'^ERIALS: 

Kempin apd Wiesen, Le^al Aspects of the Management Process , 
West Publishing Company, 2nd edition, 1976. 



the Management Process ^ 
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•BA650 

Management Deciaion Analysia ^ 

Associate Profeaaor Fiaher, AasiaBiant Professor Elam, and 
Staff 

Fall, Spring ' * 

GENERAL DESCRIPTION: - 

BA650 is a quarititative methods course oriented around case 
studies involving resource allocation, decisibn analysis and 
simulation. The course is particularly appropriate for 
students with some quantitative background or for those 
interested in an extensive and practical treatment of 
management decision making methods. Methodologies for 
structuring analysis will be presented for problems in both 
the public and private sectors. 

This course can be taken as an alternati^I^Vo^^^he core 
course BA807 by students who have a reasonable^level of 
confidence and matut^ity in dealing with quantitative 
problems and methods. 

COURSE FORMAT: _ 

As part of the c^se the class will discuss published ^ 
articles and caseilf dealing with decision problems in a 
variety of managerial contexts, ex.g. banking, 
manufacturing, pjpocess industries, utilities and services 
sector systems. For purposes of case analysis the class 
will be divided into teams and each team will lead the 
discussion on one or more cases. 

COURSE REQUIREMENTS: , 

Midterm and final examinations, written and oral group 
presentation of a case. 

PREREQUISITES : " 

Confidenqe and maturity in dealing with'Wintitative methods 
and problems. Those with undergraduate majors math, 
science, en^neering, economics 6r business should be well 
qualified. 

COURSE MATERIALS: ' v 

Required ^[aterials: 

Bulk Pa^tket, a packet of text and case materials . 
available from Wharton I^uplicating Center. ^ 
Text: / . 

Eppen, G. and F. j/. Gould, Management 
jSciencfe in Practice . ' 

Reserve Material^ (Lippincott Library) : 
Raiffa, Howard, /De cision An alysis , Addison-Wesley , 
1968. / 

Hillier, F.S. dnd Lieberman, G. J. , Introduction to 

Op erations Research , Holden-Day ,TJ7Tr"2ndr>dTtion. 

Wagnet, Harvey M. , Pr inciples of OperatJ^oivs Research , 
Englewood Cliffs, Prentice-Hall, 19^69. "^^^^ ~ 

Kim, C, Quantitati ve An alysis for Manageria l 
Decision, Addistfiv=>/esiey , 19TB ~" 



BA651 

^tochastic Decision Systems 
^^ssistant Professor Prastacos 
'•Fall ^ 

GENERAL DESCRIPTION: 

Uncertainty has a decisive influence on the shaping of 
business decisions. Almost every phase of consumer and firm 
behavior is affected, by it. ' 

This course is a methodology course dealing with problems 
amd models for decison making under uncertainty. The 
course will be c^irected toward illustrating the most 
important stochastic models, anfi their application to the 
functional' areas of business. Material to be covered 
includes the ^topigs : static analysis, dynamic programming, 
Markovian decison processes and simulation. 

COURSE FORMAT: 

Lectures, cases, problem-solving exercises. , 

course: REQUIREMENTS: 
Exams : - , 

PREREQUISITES: ' ► ^ 

^808, BA650 

gOURSE MATERIALS: 

Hillier & Lieberman, Operations Research, 2nd. ed., 
Holden~Day. 

Elton & Gruber, Finance as a Dynamic Process , Prentice-Hall. 
DeGroot, Optimal Statistical Decision , McGraw-Hill, 1970. 
Bulk-packet. 
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Operations Planning and Control 

Assistant Professor Cohen and Staff ^ 
Fall, Spring 

GENERAL DESCRIPTION: 

This course is concerned with the analysis of operational 
decision making in a variety of managerial contexts. Topics 
covered include: process analysis^ inventory control, 
detailed and project scheduling^ aggregate planning^ 
capacity management^ facilities planning, logistics and 
distribution systems, technology planning and operation 
strategy . The course considers basic analytic tools 
required for these topics through a review of relevant 
models and studies. In. addition, cases are considered which 
both illustrate the relevant tradeoffs and explore the 
impact of^operational decisions throughout the organization 
medium te'rm tactical decisions to long term strategic 
decisions is carried out. 

COURSE FORMAT: 

A mixture of cases, lectures^ group presentations ^ site 
visits. 

COURSE REQUIREMENTS: 

A variety of .cases and homework assignments (both individual 
and group) and a final exam. 

PREREQUISITES : 

BA807, BA650 or equivalent. 

COURSE MATERIALS:., 

Operations Management ; Text and Cases by Marshall et al. ' 
Bulk Packet. 



#BA659 

Aavanced Topics in Quantitative Methods and Pperations Mgmt . 
Assistant Professor Cohen 
Spring 

GENERAL DESCRIPTION: y 

The specific content of thii^course varies from semester to 
semester^ depending on student and faculty iirterests. The 
current topic is Applied Dynamic Stochastic Systems which 
reviews pertinent theoretical foundations of dynamic 
programming, stochastic control and Markov Decision 
Processes with a view toward their application in management 
science. Topics to be covered include: discrete time 
stochastic reward systems with particular emphasis on' 
stochastic inventory and production systems. 
Continuous-time formulations of stochastic cpntrol problems 
and semi-Markov decision processes will also be pursued. 
The main thrust of- the course will be to explore the theory 
and more important applications of dynamic stochatic 
systems to production, finance, and marketing decision 
problems. 

COURSE FORMAT: 

Lecture, student presentation. 

COURSE REQUIREMENTS: * 

course requirements include the lectures, some exercises, 
and a research paper. Auditors welcome. 

PREREQUISITES : 

A reasonable level of mathematical maturity will be 
presupposed. Explicit prerequisites are 600-1/ 600-11 (or 
equivalent) and real analysis. Exposure to OR606 will not 
be assumed.^ 

COURSE MATERIALS: 

A bulk packet consisting of recent articles, case studies, 
and text materials. 



# BAG60 

Management Information Systems 
Associate Professor Morgan and Staff 
Fall, Spring, Summer - 

GENERAL DESCRIPTION: 

BA660 is a full credit replacement for BA801 and should be 
taken by those students who expect to take further courses 
in Decision Sciences . The course considers the computer 
its history, components and architecture ; file organization 
techniques and database management systems; the management 
use of computers for d'ata processing, planning and decision 
support; and the process of systems analysis and design 
whereby technology is brought to bear on the problems of 
management. 

COURSE FORMAT: 

The course, will be presented through lectures , problem 
assignments, cases and class discussion. There will be 
approximately five problem sets assigned throughout the 
semester • - . 

COURSE REQUIREMENTS: 

A midterm exam will be given. In lieu of a final, a 
research paper on a selected I/S topic will be required. In 
addition, a final case will be distributed during the second 
half of the semester and assigned to teams. This case will 
require a synthesis of all material presented during the 
course. Both a written and an oral presentation will be 
required , 

PREREQUISITES: 

Students must have completed the BA814 programming 
«^ recfuirement prior to entering BA66,0, 

COURSE MATERIALS: 
Textbooks: 

Senn, Information Systems in Manag-ement , 

Kenn and Scott-Morton, Decision Support Systems « 

Bulk Pack, available from Wharton Duplicating Center, 



2-22 



V 



•BA661 

Systems Analysis, Design and Implement at ion 

Assistant Professor Hackathorn 

Fall 

GENERAL DESCRIPTION: 

BA661 is an application-oriented project course in systems 
analysis, design and implemer\tation . We recognize the need 
for information systems that effectively meet the current 
needs of an organization, are flexible and thus can meet 
future unanticipated requirements, and operate efficiently. 
We note that all too often information systems are ill-- 
conceived and poorly implemented. The goals of this course 
include: 1. Training managers in the design, capabilities 
and limitations of information systems; 2. Beginning the 
training of professional systems analysts; 3. Providing 
future managers and systems builders with techniques for 
facilitating the project implementation process. 

COURSE FORMAT: V 

The course is divided into four ma^or units. The first 
three comprise readings and lectures in the areas of 
analysis, design, and system implementation. The final unit 
will include student presentations of cases and assigned 
study projects undertaken for corporate "clients." 

COURSE REQUIREMENTS: 

There will be five small exercises assigned as indicated in 
the syllabus; these are designed to strengthen the 
student's understanding of concepts covered in the course. 
A programming exercise in ASAP will also be assigned. 
Finally, there will be two projects assigned to integrate 
the material presented, a case prepared for class discussion 
and the study project. The majority of these exercises will 
be done as group projects. There will be no examinations in 
the course. 

COURSE MATERIALS: 

There is no required text for the course. There is a bulk 
pack available from Wharton Duplicating that will be 
required. There is also an ASAP 2.0 System Reference Manual 
that should be purchased by each group. The following 
additional texts are recommended. 
Brooks, The Mythical Man Month . 

Burch and Hod, A Case Workbook for Systems Analysis . 
Weinberg, The Psychology of Computer Programming . 
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rnlDiniat ic)n SyMtttiUM tor V'vintM loiml At**,'rtfi 
i\ t »i t i 

Fall, ;;i> I i ii<i 

(;i:nkkai. di:.scm< i vv jon : - 
This courae duaUj with ttie wayB in which (jenoral and 
functioncil inanacjers can exert el l ective in<inayomcnt conLrolii 
over the £ipplications of computorH and— information HysteiiiM 
in their divisions or departments. IVo principal issues are 
addressed in the course: systems analysis and design, and 
the management of an MIS effort. 

Systems analysis and design consists of (1) identifying thv 
imputs {dt:^a) and outputs (management reports ) of an 
information syatem; (2) determining how the imputs are to 
be transformed into outputs (e.g,, retrieval of a data 
element, aggregation of several data elements, statistical 
analysis, etc.); and (3) determining the important 
characteristics of the information processing system, such 
as record content and £dle organization. ^ 

The management of MIS effort will be examined in the second 
part of the course* Readings and case studies will be used 
to illustrate the problems faced by an MIS manager — for 
example, preparing an MIS plan, implementing the plan, 
selecting computer hardware, designing computer software, 
managing for working with computer professionals, and 
designing a "total" or "integrated" MIS. The purpose of 
this part of the course is to prepare the student to 
supervise and work with MIS managers. 

COURSE FORMAT: 

The course will consist of a set of reading assignments and 
case studies that illustrate the applications of computers 
and MIS in a variety of organizations — for example, a 
manufacturing department, a marketing department a 
comptroller's office, a project management staff, a 
personnel departinent, a corporate headquarters, etc, 

COURSE REQUIREMENTS: 

The final grade in the course will depend on performance on 
the cases and on a take-^'home f ina 1 examination . (This 
course , like most of the information systems courses , has 
been renumbered. It was formerly DS222) . 

PREREQUISITES : 

Any introductory information systems courses (BA66 0 , etc . ) 

COURSE MATERIALS: 

McFarlan, Warren F., et al.. Information Systems 
Administration , Holt, Rinehart, & Winston, 1973 

Price, Thomas R. , Information Systems for Management 
Planning and Control, 3rd ed., Irwin, 1975 

"Merrill Lynch, Pierce, Fenner and Smith," (Parts A and B) , 

and "The Sujakan Company," available in a bulk pack from 
the Wharton Duplicating Center. 



■ A<><>4 

Aailaiaiil i'tofataoi ('1< 

■•t>i t iiy 



CKNCHAL DKSCHlPTlONi 

Th« incr.M.d ut« Of computer! by organiiatlon., thm r.c.nt 
• dv.nc. in d.t. m.r..9.m.nt technology , .nd th« growiny 
!iVr,ir,A ^^'^ y.riou. unit! within the organii.tion 

d«p«nd on common Information, 1, c-u.ina dr.m.tlc growth in 
th« uil^of datab««« ■•nag.mont ■yBtttma. Thl» couri. will. 

"•th:i°i:ti'S'°T'"H°f '"k^" ^"^^"-^^"^ thrhiir.rjM'ci 

^tCo^k T t ? '^^^ •"<^ity-..t mod.1 .nd th. 

-vlt2m^ ; In.pl-i««nt.tion. of d.t.b... m.n.g.m.nt 

^h! c^,%ri 1 • ^""•f''"-'^' "ith . focu. on th. SEED .y.t.m. 

? f *^'° topic, r.l.ted to th. .pplic.tion 

of d.tab... manag.ni.nt .y.t.m., including dat.b... d..iqn 
co.t trad.-off., .nd the implementation of appUcItion 
program.. Aa.oci.ted co.t. .nd .ffici.ncie. will b. ^n 
important con. ideration .t all l.v.l.. Student. wUl have 

Sicro'^SEEH r ' ^" '^^'^ t.chnologj 

.ySt.m "icroproc.or-ba.ed d.tabaa. winagement 

COURSE rORMATi 

He will hold an all day .(iTiAM to 4PM) DBMS marathon. Thi. 
all day .ea.ion will ,,mmg to introduce .tudent. to the 
operation and u.e of St^.nd Micro-SEED. Variou. on-line 
t^TZllrl'^':: " ll,»>«Men. .nd .tudent. will then h.ve 
the opportunity to dei^H|rd implement databa.e. of their 
own on-the-.pot. DBH^H^. will be available 
canc^ scheduled .ession. have been 

cancelled to compen.a telo^e Ume used for the marathon. 

COURSE REOUIREMENT: 

All .tudent. will be required to complete a project involvinq 

^ED ^^Th^re^M^V/" "tension to or application pf ' 
SEED. There will be four .hort exercises. In ad*H:ion;~ 
there will be . midterm and a final examination. 

PREREQUISITES: 

DSll, DS12, or BA660, or penni..ion of the in.tructor. 
If^hi^'nin^T*'^^'' ""^^ ^' '^eq^i^d as i. experience in 

uied ^nr°^°'' °^ FORTRAN. Either of these languages may be 
used for examples In class, and .tudents will be asked to 
complete programming assignments using one of the languages. 

CODRSE MATERIALS: 

ACM Coraputina Surveys. (Special i.sue: Data-Base 

Management Systems) Vol. 8, March 1976 
Gerrit.on, Rob, SEED Reference Manual , 

International Data Base Systems , Inc. , 1978. 
Martin, James, Computer Data-B ase Organization, 

Prentice-Hall, 1975. ~ 

Bul)i Pac)t, available from Wharton Duplicating Center. 
Reconnended (not required) J 

Date, C.J., An Introduction to Database Systems , 
^ Addison-Wesley, Second Edition, 1977. This text has 
«rxcellent material on IMS and the Relational Model. 
Purchase it if you have found in the past that you can 
understand concepts better if you get them from more 
than once source, if your goal is to establish a good dems 
reference library, or if you have an interest in some of 
the more theoretical aspects of DBMS. 
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0 BAG 72 * • ' T- . 

Model-Based Planning Systems v/ 

Staff ■ . ' ' ■ ■ -^^fe 

Spring ' ^ 

SfpS^pose'of'tMr course is to examine %he ways in whick 
managerfrlsponsible for the preparation and implementation 
of plans may make use of information systems containing 
decision models-such as financial models, logistical 
models, marketing models, econometric models , etc. Two 
principal issues are addressed in ^^is course; (1 the ways 
in which model-based systepjs are us'ed (and - 
corporate and government planning, and (2) the critical 
decisions that must be made during the life cycles of these 
svSiems if they are, to be successful. In other words, the 
course will examine two types of management decisions— - 
SSse that are made with the aid of model-base^ systems (for. 
example, capital investment decision^ made with the 
assistanci of a marketing model) and those that affect the 
development of the system (for example, the go/no-go 
dJcJsion made at the start 9f a system development effort or 
a decision to modify or terminate an ongoing system) . 

COURSE FORMAT " 

• The principal "pedagogical method of this course is the case 
method. Approximately half of the class session will be 
devoted" to detailed examinations of case studies that 
descr^ibe attempts to 'design and implement modej-based 
planning systems in public and private organizations The 
Remainder of the classes will be devoted to lecture/ 
discussions on such topics as corporate "^J'^^l^"? ' 
sensitivity analysis, data management systems, interactive 

V:,>i^Y s terns , etc. 

5Sf ILaf g^alf^or^he course will depend on performance on 
the case discussions in the class and on written case 
assignments which will be prepared by teams of three or four 
students. 

PREREQUISITES: tjAfilil or 

The prerequisites for the course are: (1) BAbl4 or 
equivalent; (2) an introductory computer course such as 
?l200 or BA660; and (3) an introductory course on modeling 
tichniques such as BA807, BA902, or BA650 No mathemati'cal 
• analysis or computer programming will be done in tnis 
~ course, but the student should be familiar with the 

capabilities and limitations of models and ^omputers at the 
introductory level covered in the prerequisite courses. 

COURSE MATERIAES: ' a :.^v...^^r r^7^nV7^Clc^ 
r. ^r^/q .ri^^r\^r^ci c?c? ianments are found m bulk pacKage 
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NEW SCHOOL FOR SOCIAL RESEARCH 
(Institutional Statements) 



The New School for Social Research is an innovative urban 
university which evolved out of a deep commitment to' meeting 
the intellectual and professional needs of mature citizens. 
Since^ts inception in 1919, it has been recognized throughout 
the wdXld as a pioneering educational institution. The vision 
of the founders was to create an institution "honestly free" 
of narrow academic traditionalism which would dare to think 
creatively about the changes occurring in social, political 
and economic conditions. 

An early achievement of The New School was the establish- 
ment of the 'Univfersity-in-Exile , This institution became the 
home of some of the foremost intellectuals of-^Hjlrope during 
the 19 30 's and 19 40's — men and women who were T^iven from their 
universities or made refugees by the war. The legacy of the 
University~in-Exile ^today is The New School's Graduate Faculty 
of Political and Social Sciences which offers Master of Arts 
and Doctor of Philosophy degrees in anthropology, economics,, 
philosophy , political science , psychology 'and* sociology and 
a Master of Arts in Liberal Studies, 

The 19 60's brought a new innovative response by The New^ 
School to the p^revailing educational urban turmoil. This 
was the establishment of the Center for New York City Affairs 
to focus attention on problems of the New York Metropolitan 
area. During its 14-year existence, tlie Center has evolved 
into a research and study institution of national importance.^ 

, In 1970 the Center branched out in a new direction by 

offering a graduate degree program in Urban Affairs and 
Policy i!^halysis. Its success led to the creation of additional 
manageynent- oriented programs of professional education and 
to the establishment of a fullfledged Graduate School of 
Management and Urban Professions. 



\ 



GRADUATE SCHOOL OF MANAGEMENT 
AND URBAN PROFESSIONS 



I 



( Institutional Statements ) 



The Graduate School of Management and Urban Professions 
is one of the four major divisions of the New School for 
Social Research. Located in New York City, the greatest 
urban education center in the world, the Graduate School of 
Management and Urban Professions offers students unusual 
opportunities to prepare for careers in management and policy 
analysis in a variety of urban professions. 

The School offers two series of graduate degree programs — 
Career Entry programs described in this bulletin and Mid- 
career programs described in individual brochures. 

The career entry programs have been designed for . 
students who are embarking on their professional career or 
who are changing career and have had no significant experience 
in their new choice. They are intended prAmarily for students 
wishing to pursue their studies on a full-time ba^is. Most 
courses in the career entry programs are given in the daytime. 

In the 1979-80 and 1980-81 academic years, the School 
will offer five career entry programs leading to a Master's 
degree : 

Urban Affairs and Policy Analysis 
Gerontological Services Administration 
Health Services Administration 
Human Resources and Manpower Development 
Tourism and Travel Administration 

The programs of the Graduate School constitute a 
response to the 'growing need for managerial competence in 
urban \institutions . Leaders in government, corporate and 
nonprofit enterprises are called upon to cope with increasingly 
difficult problems — worldwide inflation and highly sophisticated 
technology. The interaction of such developments on already 
complex societal problems has highlighted the importance of 
analytically-trained management personnel. 



MASTER OF ARTS DEGREE 
HUMAN RESOURCES AND MANPOWER DEVELOPMENT 

(Institutional Statements) 



^Human Resources and Manpower Development offers the 
analytical and conceptual tools most useful to the practicing 
professional in personnel management, manpower planning, 
training and development, and labor relations. Through 
electives students can concentrate in one of these main- 
streams , 

Career opportunities in the field of asrsonnel manage- 
ment have undergone a large expansion over the past decade, 
not only in the number of available positions, but in the 
scope of responsibility, compensation arid prestigq. As the 
profession has grown, its functions have become more / 
sophisticated and complex. Business enterprises are turning 
to personnel executives in ever-growing nxamfaers to staff 
the top echelons of management, 

'Meanwhile, the large-scale commitment of government to 
urban planning, reducing unemployment, and attacking the ' 
causes of poverty has resulted in many new positions in 
manpower -training and development. For the public sectoij 
the goals of manpower development are to analyze the 
labor market, generate job opportunities, and provide oc-- 
cupational training and placement for the unskilled and the 
unemployed. 

Students in the Human Resources and Manpower Develop- 
ment program will gain experience in the salient skills of 
manpower development: planning, administration, training, 
counseling, and placement. They will also master the 
different dimensions of hiiman resources management: recruit- 
ment and selection, compensation, pension and benefits manage- 
ment, equal employment opportunity and affirmative action, 
performance evaluation, labor relations, and organizational 
behavior. They will become acquaintgd with the structure of 
work. They will learn how to cre^^^v^nd implement personnel 
training programs., prepare budgets and funding proposals, 
generate long-range plans, and evaluate programs. 

Students who complete a series of six courses in Labor 
Relations will be eligible for a Labor Relations" Certificate f 
a progj?am approved by the State Education Department. 



HUMAN RESOURCES AND MANPOWER DEVELOPMENT 
NEW SCHOOL FOR SOCIAL RESEARCH 

(Sample MA Progreun in HRMD) 



Semester One 

Core Course/LABlOl 
Core Course/MET201 
Core Course/MGT401 
Major/MPR301 



Lad^oratory in Iss^e Analysis 
Statistical Methods 

Organizational Behavior & Small Group , Theory 
Introduction to Field of HRMP 



Semester Two 

Core Course/LAB201 
Core Course/MET202 
Core Course/M(iT214 
ELECTIVE/HRMP 



Laboratory in Program Assessment Design 
Analytic Methods for Decision Making 
Economic Principles for Managers 
(Could be Q,M, Elective) 



Summer 

FIELD WORK/(Noncredit Experience in NY Metropolitan Area) 

Semes ter Three • / ' 

— ^ \ ' ' - 

Core Course/MGT403 Mgnt. Uses of Accounting & Budget Information 

Major/MPR302 Labor Markets and the U.S. Econony 

Major/MPR303 ^ Sociology of Work 

ELECTIVE/HRMP ' (Could be Q.M. Elective) 

Semester Four ^ 

Core Course/MGT404 Management Uses of Computer 
ELECTIVES/HRMP (Select 3 Courses) / 

Quantitative Methods Electives in HRMP , 

^ ' ; p 

MPR310 Quantitativie Methods for Personnel Management 

MPR314 Quantitative Methods and Techniques for 

Public Manpower Planning & Evaluatipn 

Based on requirements detailed in Master's Degree Programs in 

Professional Studies 197^;^80 and 1980-81 , Published by Graduate 
School of , Management and Urban Professions, 
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COURSE OFFERINGS 



The courses offered to students in career entry programs 
of the Graduate School of Management and Urban Professions 

Laboratory Courses ' - 

Methods Courses 
Management Courses 
Research Seminar 

Professional Area Cours^es ^ 

^cordingly, courses are listed under the above five 
headings. 



LABORTORY COURSES 

Students in all career entry programs take the same 
laboratory courses. Differentiation for program purposes 
is accomplished through appropriate client selection. The 
laboratory sequence provides students with the opportunity 
to analyze problems of increasing complexity and, breadth as 
they proceed through the program, \ « 

LAB 101 Laboratory in Issue Analysis. This 'is the first v 
in the sequence of three labs. It focuses on a single policy 
quesition that has reached the public or agency agenda and 
introduces students to the specific qualitative and quanti- 
tative technique3 that can be applied to a range of problems. 
Students work as a team and undertake their analysis for a 
particular client drawn from the piablic, private or non- 
profit sector. The student teams undertake research and 
analysis of data, present alternatives, and make their 
recommendations to the clients who are typically under the 
pressure of limited time and information. The stiidents learn 
how to function within a complec political environment in 
which the policymaking process is subjected- to pressures by 
advocates of various positions, by the relevant bureaucracies 
and by different interest groups. 

Team members quickly learn to grasp the environment of 
the problem and agency, to apply shortcut analytic /techniques , 
and to use standard but often inadequate d^ata sources and 
crude approximations. They make their findings known to 
the client in a formal briefing and through a technical 
paper. Skills in quantitative techniques and in verbajl and 
graphic communication are stressed. Each team typically 
handles three problems during the semester. 
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Problems unfler study vary from year to year. Recent 
problems have Wcluded New York City development of hydro- 
electric generating capacity at its reservoirs; organizational 
arrangement for the delivery of ambulatory care services; 
renewal of J51 Tax Abatement Program by the Housing De-- 
velopment Administration in New York City; plan for the 
disposal of solid waste in Essex County, New Jersey, a mental 
health outreach program for the elderly in Clifton, New 
Jersey; promotional efforts for the New York City component 
of the "I Love New York" campaign. 

LAB 102 ~ Laboratory in Program Assessment and Design. This 
lab deals with the set of policy decisions a^^ciated with 
the direction and operation of a specific prog3^^ or program 
delivery system. Students work on two problepis iti a semester. 
The first problem involves an analysis of an exist^g program. 
It focuses on the development of criteria and methods for 
evaluating the effectiveness of the program, and for the 
development of recommendations for improvement. The second 
problem is concerned with program design. The student must 
think through the conception and implementation of a new 
program to deal with an unresolved problem^ often an outgrowth 
of the issue studied during the first part of the lab. 
Students leairn to translate promising concepts into detailed, 
workable proposals and to consider both the intended and 
unintended consequences of a given program or delivery system. 

Students have recently worked on evaluation and design 
problems involving needs of the elderly in single-room 
occupancy dwellings; youth employment and/demonstration project 
program in Newark and Essex County, New Jersey; program design, 
to aid tourists in emergency situatiprfs; impact of housing 
service programs for welfare recipients in New York City; the 
referral syi^em between neighborhoo'd health centers and the 
back"-up hospitals in New York City. . 

LAB 103 ~ Laboratory in Resource Allocation. The work of this 
lab addresses the difficult process of allocating among and 
across programs and delivery systems. The allocation' of 
resources is today one of the most pressing and vexing tasks 
of managerial and political leadership. \ In most allocation 
processes choices are all too often madeVwithout sufficient 
planning and analysis, and priorities ar^ of ten implicit rather 
than explicit/^ The political and organizational environ- 
ment createsXstresses which may cut across systematic analysis, 
and the the student needs to learn how to assess that factor 
while at the same time applying an analysis to fiscal and non- 
fiscal resources , characteristics of capital and operating 
investments and understanding budget theory and practice. 
Students are asked to develop an analytic basis for supporting 
difficult choices among competing programs, neighborhoods , ".and 
groups of people within a realistic budgeting environment — 
fragmented, incremental, and decentralized. 



As with the previous labs, students work in teams, 
taking various aspects of a larger problem or dealing with 
separate problems. 



METHODS COURSES 

These courses must be taken in tandem with the coresponding 
laboratory, as they are designed to become progressively 
more difficult. 

MET 201 - statistical Methods. This course introduces 
l>*udents to a variety of statistical methods and techniques 
relevant to the analysis of public policy issues. The 
purpose of this course is to (1) prepare students to read and 
analyze reports that include statistical information, and 
(2) prepare students to process data within an experimental 
framework. The two major subdivisions of the course material 
are descriptive and inferential statistics. Probability 
theory will be covered where necessary to support inferential 
statistical techniques. 

MET 202 - Analytic Methods for Decision Making. This course 
introduces students to a wide range of analytic methods and 
techniques relevant to decision making. Some of the major 
areas in this course include management science, quantitative 
economics, and social science research design. Techniques 
are described with their advantages and shortcomings and 
are illustrated with examples. 

MET 203 - Advanced Statistics . This course is an advanced 
level and is intended for students who have taken MET 201 
and MET 202. Statistical methods such as multiple regres- 
sion, partial correlation and analysis of variance will be 
covered. -^In addition, the student will be exposed to the 
statistical capabilities of Statistical Package for the 
Social Sciences (SPSS) and its applicability to tfie computer. 



MANAGEMENT COURSES 

The generic management courses are listed in this section. 
Management courses specifically related to professional areas 
listed under the appropriate area and are designated accordingly. 

MGT 214 - Economic Principles for Managers and Policy Analysis. 
Designed to illustrate the major tools and concepts of micro- 
economic analys is and their application to decision making 
and policy formulation. Covers statistical and financial aspects 
of uti lizing economic data in decision making. Special con- 
sideration will be given to cost benefit analysis (return on 
investment theory) . Emphasis is on problem solving and case work 



MGT 215 - Introduction to Accounting for Management in the 
Private, Nonprofit and Public Sectors. The course is^intended 
for t^ose students who have had no formal instruction in the 
filed of accounting. It is an introductory course in accounting 
principles and practices designed to provide the management 
student with an essential body of knowledge applicable to all 
organizational settings. The course is intended to provide 
managers with an understanding of financial statements 
whether they are to be prepared for profit or not-for-profit 
entities. The accrual basis of accounting and the principles 
of income determination for profit oriented companies are 
covered. Also, an introduction to fund accounting for not- 
for-profit organizations and its basic principles is 
provided for the student. 

MGT 401 - Organizational Behavior and Small Group Theory. 
Designed to give the student (1) an appreciation of 
organizational behavior and its gradual emergence as a field 
of practice and research; (2) some understanding of the major 
theoretical and methodological approaches to the study of 
organizational behavior. Organizational problems are studied, 
with special emphasis on the small group within the complex 
organization . 

MGT 402 - The Practice of Management. Basic managerial 
concepts and techniques are stressed considering traditional 
and emerging organization structures. Development of aware- 
ness and/or^ skills in management processes is emphasized 
with particular attention to the specific professional 
environment. Includes goal definition, leadership, design 
planning, management accountability and capstone field/ 
project application assignment, 

MGT 403 - Management Uses of Accounting and Budget Information. 
This course is intended for the nonfinancial person and as 
such will cover the basic terminology, concepts and practices 
of accounting and budgeting. The student will be afforded 
ample opportunity to analyze, interpret and evaluate financial 
and budgeting statements. The behavioral aspects of accounting 
and budgeting information will also be discussed. Upon com- 
pletion of the course the student should be conversant in the 
general aspects of accounting and should know what financial 
reports to require and how best to use them in light of 
organizational goals, (Prerequisite - MGT 215 or equivalent) 

MGT 404 - Management Uses of Computers. Collecting, checking, 
selecting, organizing, and displaying data. Examination of 
capabilities and limitations of computer-based management 
information systems. Development of familiarity with computer 
capability for use in program specialization and in relating 
to computer professionals. Role of computer management 
information systems in uniformity and consolidation of decision 



making. Step-by-step procedures in construction and implementa- 
tion of feasibility studies, game theory, scheduling, 
simulation, and analytic models. 

MGT 40 5 - Personnel Management. Examines the concepts under- 
lying the personnel function, and reviews personnel administra- 
tion from the point of view of both the personnel specialist 
and the line manager, includes consideration of such areas 
as recruitment and selection, training, career development, 
conpensation , collective bargaining and affirmative action.; 
(Prerequisite - MPR 301) 

MGT 406 - Managerial Communication. Designed for students 
who wish to improve such essential management skills as oral 
and visual communications, written reports, letters and memo- 
randa, and the techniques of running a success ful meeting • 

MGT 410 - Planning and Control Systems. This course will 
explore alternative concepts of strategic and tactical plan- 
ning, management and operational control. The course -will 
focus on an evaluation of current formal planning and control 
systems in use in the public and private sector. Both 
technical and behavioral problems in the implementation of 
formal planning and control systems will be reviewisd. Special 
attention will be paid to program budgeting and Management 
by Objective (MBO) . 

MGT 412 - Small Business Management. Covers basic approaches 
to planning a small business venture, with emphasis on sales 
and services offered, location and site selection, leasing, 
market availability, analysis of competition, sales strategies, 
business financing, organization, prof it, and loss, developing 
management and sales skills, understanding municipal regulations 

RES 600 - Research Seminar. Structured setting in which 
students develop topics for research and analysis, work plans, 
strategies for presentation of findings, and a finished 
professional paper required for the Master's degree. Class 
discussion and required intermediate tasks permit students 
to solve common problems and to proceed with their work in 
an efficient and logical 'manner. Considerable attention will 
be devoted to the relationship between substantive statements 
and the stylisic constraints of a monograph. 

t\ 

HUMAN RESOURCES AND MANPOWER DEVELOPMENT 

MPR 301 - Introduction to the Field of Human Resources and 
Manpower Develop merit. An introductory course which considers 
and analyzes man^owe'r policies and programs in both the public 
and private sectors and focuses on the major institutions in 
the development of public policies affection employment, skill 



acquisition, income maintenance and equal opportunity. 
Special emphasis is given to the effect of the War on Poverty 
and the Comprehens^.ve Employment and Training Act, The 
private section of the course identifies major human resource 
policies and* programs and provides an overview of the principal 
functional areas of human resources management, 

MPR 302 - Labor Markets and the U^S, Economy. This course 
deals with the obstacles to optimal utilization of human re- 
sources in the U.S. economy at both the national and urban 
levels. At the national level problems of structural un- 
employment, income distribution, and the relationship between 
leisure and work as they affect the work force will be 
considered. A second part of the course will deal with 
variations in unemployment, income levels , and employment 
growth among urban areas and the causes of these differences. 
Special attention will be given to the New York Metropolitan 
area labor market. (Prerequisite^completion of Economics 
requirement) . 

MPR 303 - Sociology of Work. An analysis of work as an 
institution — its social functions and its meaning to individuals 
and families, including the economic, political and socio- 
logical implications of changing attitudes toward work. The 
economics, politics, and sociology of poverty are considered. 

MPR 304 - Program Management in Public Manpower. This course 
addresses itself to the management of public manpower programs. 
Emphasis is placed on the practical problems commonly encountered 
in planning, designing, drafting, controlling and ev^iluating 
pioblic manpower programs, as funded under the Comprehensive 
Employment and Training Act and other appropriate enabling 
legislation. The student will be introduced to a wide range 
of current management concepts and practices as they relate 
to the field of public manpower, e.g., Management-by^Ob jectives 
Zero-Based Budgeting, Matrix Organization. (Prerequisite-MPR 
301) 

MPR 305 - Techniques of Counseling . Provides an introduction 
to the theories and practices of individual and group counseling 
with special emphasis on the counselor's ^ool as applied in 
career development and at the work place. Comprehensive 
counseling for the worker will include factors indirectly 
related to the job and the needs of special employee groups. 

MPR 306 - Urban. Economic Development . .Considers the economic 
future of central cities and suburban areas in the metropolitan 
region. The role of manpower factors in strengthening the 
economy of the metropolitan region is explored . New policy 
directions in housing , taxes , transportation , and education 
are explored with special emphasis on training the work force. 



The extent: to which buninosa flrmn exorciHo civic and nociril 
responsibility in their urban cent(»rB ia reviewed. (Pre- 
requisite-MlM^ 302) 

MPR 307 - Current Theories and Methods for Solving PerJorrnance 
Problems--/V Management-Supervisory Function, Studies several 
techniques and models available to the supervisor in in-, 
dividual and organization performance, analyizing causes of 
those problems and identifying appropriate actions, and decisions. 
Considers a versatile strategy for developing the organization, 
analyzing the work process and designing and enriching work. 
Methods will be applied to a significant problem in the student's 
day-to-day work. 

MPR 308 - Management Counsulting. The practice of management 
consulting in industry , government and the nonprofit area . 
Covers problem definition, goal setting, project ^planning and 
program management related to policy making^ organization, 
systems development, and troubleshooting. How to use consultants; 
how to build a consulting career; new opportunities in the 
field for women; consulting in personnel administration. An 
orientation course that uses the' case method. Student task 
forces investigate real cases in the classroom. 

MPR 309 - Wage and Salary Administration. Focuses on aspects 
essential to meeting a basic goal: payment of employees 
equitably in a cost-efficient manner. Topics include the 
value of the job to the organization, employee proficiency, 
meeting labor market competition, and satisfying governmental 
requirements. 

MPR 310 - Quantitative Methods for Personnel Management. 
Exposes students to predictive approaches used to solve per- 
sonnel management problems and prepares them to request or to 
critically evaluate technical assistance in these areas. ' 
The course includes analysis of models appropriate to the field, . 
such as linear programming, as well as simulation techniques. 
(Prerequisite-completion of S tat i sties requirement) 

MPR 311 Manpower Issues in Health Services. For the profes- 
sional practitioner with responsibility in manpower planning 
and personnel management in the field of health services. 
Considers such areas as organi zational patterns , recruit- 
ment , training , motivation , - and the employee-collective 
bargaining relationships unique to the health services 
field. 

MPR 312 - Manpower Services for Special Groups. Explores 
manpower* programs and services designed for special target 
groups , such as the Vietnam-era. veteran , ex-offenders , the 
older worker, and the handicapped. Enabling legislation will 
be covered; CETA, Wagner-Peyser, Vocational Rehabilitation, 
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*j;oclftl St?curlty Act, Older Amerlc^niui Act ^ etc. 
( Pror tnpi i m I t e-MJ'H M)\) 

MVU Jl J - 'I'r.tiniiui Prot|rai»M Wit hin orrpin i /a t i onu . 
InttMuJed lor thv nonpro 1 tuiniorut 1 trrtint^r who will btMuMlt 
f rom a better undertU andi ntj of perBonnel trai n! luj and 
development in bufjineHH and finance. Toi)ics include 
proqram development {>roceBaeH, identification of training 
neodfj, facilities, ntaffinq, evaluation of i^roqram 
effectiveness, and controllin() traininq costs* Students 
will use these basic elements in the desiqn of a [)roqram. 

MPK 114 - Quantitative Methods and Technicjues for Put)lic 
Manpower Planning and Kval nation. Analysis of emi)loyer 
and client needs and fund allocation for training and 
employment programs; cost benefit analysis as a projec- 
tive planning tool and the theory and practice of evaluation 
research as applied to manpower programs, including the 
statistical methods involved. Practical experience is 
gained by the student in designing, conducting, and 
analyzing data from a small-scale research project, 
( Pre requisite- completion of Sta tis tics requirement) 

MI'R' 315 - Ethnicity and the Work Force, Concerned with 
the special problems unique to different ethnic groups 
in the metropolitan region, especially those problems 
affecting the work force. Particular attention is given 
to blacks, Hispanics and Asian-- Amerf cans , with emphasis 
on the training and employment problems of each group. 
Procedures for ^dealing with these are reviewed. 
(Prerequisite-"MI^R 302) 

MPR 317 - Manpower Issues in Multinational Firms. Examines 
the multinational firm as an open system operating in a 
complex international envi ronment , The purpose of the 
course is to develop a better understanding of this 
environment and its effects on' the interactions among 
structural patterns , administrative policies and practices , 
decision--making modes , and the special p rob 1 ems faced 
in the management and utilization of human resources in 
'multinational firms, 

MPR 320 - Developing Programs in Retirement Planning. 
For human resources personnel who have the responsibility 
for developing retirement policy and programs in the 
private, public or nonprofit sectors. Special attention 
wi 11 be given to legis lative and j udicial aspects of 
mandatory reti rement ; individual and group counseling ; 
incentives for voluntary retirement ; performance appraisal 
for nonvoluntary retirement; career options for older 
adults ; health , housing and legal problems ; continuing 
education and a "life span" approach to work and leisure. 



Available programs and ^materials will be critically 
examined with a view to creating new programs and 
materials to meet the specific needs of each member of 
the class. 

MPR 370 - Regulatory Agency Impact on Personnel Manage- 
ment and Manpg>wer Develog|^ent • Considers in detail the 
implications of the Equal Employment Opportunity and 
Occupational Safety Acts for persqjinel management and 
the. development of manpower plans in both the private ^nd 
public sectors. Procedures in response to affirmative 
action programs, and the compliance standards of federal 
agencies are reviewed. Special emphasis Is given to the 
current and potential role of women in the labor' force. 

MPR 371 - Trade Union Movement and Collective^ Bargaining . 
Examines the institutional and economic aspects of the 
employer- employee relationship, including a review "^Df the 
American labor movement, its development) organization 
and structure. The framework within which employers 
and employees prepare to function in the negotiating or 
collective bargaining process is stressed, 

MPR 372 - T^e Legal Framework of Labor Relations. Reviews 
the laws, court decisions, and labor board rulings 
governing labor relations and collective bargaining, 
including the Labor Management Relations Act and the 
Taylor Law. Designed for management, labor people, and 
->others interested in the subject of management-labor 
relations generally. Current developments in the' legal 
framiBWork are stressed. 

MPR 373 - Issues in the Collective Bargaining Pxocess. 
Stresses management and union approaches to labor 
^negotiations and the bargaining techniques designed to 
best protect their respective interest. 'The issues 
include challenges to management prerogatives, labor 
ob j ectives , union participation in the decision-making 
processr, coverage of supervisory and management personnel 
under union contracts , nonmandatory bargaining issues, 
management and union counterpropsals , and new trends in 
collective bargaining. 

MPR 374 - Seminar on Techniques in Labor-Management Dispute 
Settlement. Deals with the methods by which labor disputes 
are settled through grievance machinery mediation, fact- 
finding, and arbitration, including a detailed study 
of typical cases involved in day-to-day handling of labor 
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MPR 375 - Employee Benefit Pla/is. Explores the philosophy 
and identifies the principles underlying legally required 
and voluntary employer-sponsored benefit programs designed 
to cushion financial and. other problems resulting from 
unemployment, disability, retirement, or death. Examines 
the details of coverage and financial accounting for • 
group life, accident, disability, and medical insurance 
and pension plans in the United States; requirements 
for tax-exempt /pension plans; self-insurance; stock 
owne'rship; and (nonqualified deferred compensation plans. 
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QUALIFICATIONS DESIRABLE FOR ALL PUBLIC MANAGERS 
. (Five Subject Matter Domains) 



POLITICAL-SOCIAL- ECONOMIC CONTEXT 

1, Knowledge of : 

a. Cultural and social mores ajid patterns, 

b. Political values and processes, 

c. Governmental institutions, powers and 

relationships , 

d. Economic systems,, incentives and controls. 

e. Environmental factors and resource avail- 

abilities, 

2, Skills in: 

a. Analysis and interpretation of political- 

social-economic forces and trends, 

b. Application of political-social-economic 

knowledge to solution. of public problems, 

c. Evaluation of the political-social-economic 

impact and consequences of administrative 
policies and actions, 

3, Public Interest Values represented by knowledge of 

• and commitment to : 

a. Democratic traditions and 'practices , constitu- 

tionalism and the rule of law, 

b . The purposes and limitations of government as 

an instrument for fostering social and 
economic progress , 

c. Access for individuals and, groups to centers 

of power and decision making, 

d. The political direction and responsibility of ' 

administration and administrators, 

e. Standards of official/personal conduct and 

ethics, 

4, Behavior represented by: 

a. Tolerance of diverse views of other persons 

and groups , 

b. Capacity to adjust to complex political-social 

environments and situations, 

c. Ability to function as a social/organizational 

change agent. 



ANALYTICAL TOOLS: QUANTITATIVE AND NON- QUANTITATIVE 



!• Knowledge of: 

a. Quantitative decision methodologi^ : e.g., 

accounting^ parametric and non-parametric 
statistics, linear programming, modeling, etc, 

b. Electronic data processing and infoiTmation 

systems. 

c. Systems and procedures analysis ; e .g. , prganir 

zation surveys, work measurement, d^Ds^, C 

d. Behavioxal science methodology; e.g.^ socio-\ j 

metric surveys, value analysis, leaderahi^.^ - 
assessment, etc. 

e. Legal processes and controls, 
I. 

2. Skills in: 

a. Logical analysis and diagnosis, 

b. Research design and. application , 

c. Computer utilization and application, 

d. Application of quantitative and non-quantita- 
A tive methodology to organizational situations. 

e. Oral and written communications and presentations* 

3. Public Interest Values represented by knowledge 
of and commitment to: 

a. Objectivity ai)d rationality in the conduct of 
public affairs . 

b. Utilization of science and research to foster 
public purposes 

c. Impartial inquiry and investigation of piablic 
needs and problems. 

d. Openness in communication and interpretation 
of data and findings to the pt±)lic. 

Behavior represented 'by: 

a. Involvement in data gathering and problem 
solving exercises , 

b . Familiarity with public documents , legal 
sources and forms of administrative 
communications • 

c. Preparation of correspondence, reports and 
position papers. 

d . Participation in professional associations , 
internships and other forms of experiential 
learning. 
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INDIVIDUAL/GROUP/ORGANIZATIONAL DYNAMICS 
1, Knowledge of: 

a. Individual and group behavior; e.g., individual 

motivation, dynamics of groups, modes of 
leadership , etc, 

b. Organizati^m. structure, process and dynamics; 

e.g. , models, authority, development strategies, 
decision making, etc, 

c. Communications theory and process 1 

d. Professionalism and public service; e.g., 

evolution of public services, roles a,nd 
standards of professions, characteristics 
of bureaucracies, etc. 



2, Skil 




lal motivation and leadership, 
fterperson^l and group\ relationships • 
Identification and analysis of political and 
organizational power, 
d. Application of appropriate models of organization, 

leadership and decision making, 
e Coping with organizational stresses, limitations 
and change. 

3, Public Interest -Values represented by knowledge of 

and commitment to: 

a. Protection and fostering of individual rights, 
liberties and welfare, 
^^b. Promotion of organizational equity and effective- 
ness. 

c. Reconciliation of private interests with public 

objectives and needs. 

d. Concern for the clients served by the organization, 

4. Behavior as represented by: 

a . Consistency , genuine ss and integrity in human 

and oi:ganizational relationships. 

b. Positive attitudes concerning individual growth 

and organizational improvement. 

c. Willingness to share insights and experiences 

with others. 

d. Recognition and understanding of variations in 

human and organizational motivations and 
approaches . 

e^.^ Participation in professional assoniations i> 



ANALYSIS 
Knowledge of: 

a. Application of analytical and administrative 

tools to solution of public problems. 

b. Processes by which policy is formulated, 

implemented , and evaluated . 

c. Strategies for optimization and selection of 

alternatives . 

d. Distinctive attributes of policy relative to 

specific functional areas; e.g., health, 
transportation , etc . 

Skills int 

a. Socio-economic analysis; e.g. , cost-benefit 

analysis, social impact analysis, etc.v 

b. Political diagnosis; e.g., public opinion 

evaluation, group power surveys, legislative 
executive relationships , etc. 

c. Problem comprehension and interpretation; e.g., 

identification of strategic issues, liaison 
skills , advocacy , etc . 

d. Policy measurement, scaling and design. 

e. Program impact measurement; e^r^. , program 

evaluation, outcome or effectiveness 
measurement, etc. 

Public Interest Values represented by knowledge of 
and commitment to : 

The use of data and analysis to enlarge the 

scope of public choice . 
Policies and programs which foster equality 

of opportunity and well-being. 
Measures to increase citizen understanding of 

public policies and their impact. 
Standards of program formulation and conduct. 
Procedures for full and fair assessment of 

program benefits and costs to various public 
Measures to increase client and public partici- 
pation in public policy formulation and 
evaluation. 



a. 

b. 

c. 

d. 
e. 

f . 



4. Behavior represented by: 



a. Ability to vrelate and integrate diverse factors 

to common objectives, 

b. Methods of adaptation to political and 

organizational pressures and constraints. 

c. Ability to bargain, compromise and arbitrate. 

d. Participation in professional associations, 

internships and other forms of experiential 
learning, 

ADMINISTRATIVE/MANAGEMENT PROCESSES 
^ 1, Knowledge of: 

a. Administrative planning and organizational 

design, 

b. Management systems and processes including 

leadership , decision making, direction , and 
organization development and change . 

c. Personnel administration including staffing, 
f{ training and collective bargaining, 

\d. Finance and budgeting, 

e. Program evaluation and control, 

2. Skills in: . 

a. Conceptualizing, goal setting, organization 

design and program development, 

b. Work assignment and supervision. 

c. Negotiating and persuading, 

d. Monitoring, assessment and review, 

3, Public Interest Values represented by knowledge of 

and '^commitment to: 

a. The role and use of organizations and 

administrative processes to achieve public 
objectives, 

b. Standards of efficiency and effectiveness in 

the conduct of the public's business, 

c. Standards of individual and organizational 

integrity and performance. 

d. Public surveillance and review by citizens 

and their elected representatives , 

e. A working environment conducive to individual 

fulfillment and the attainment of publiq 
confidence. 



4. Behavior represented by: 

a. Openness to new ideas and proposals. 

b. Recognition and consideration of strengths, 

weaknesses and desires of others . 

c. Facility in applying management tools ^and / 

processes to varied organizational situations 
and problems . 

d. Effectiveness in undertaking organization and 

management surveys . 

e. Participation in professional associations, 

internships and other forms of experiential 
learning. 
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. (Institutional Statements ) 



The Department of Industrial Education offers graduate 



programs leading to Master of Education, Master of Science, 
Doctor of Education, and Doctor of Philosophy degrees. Areas of 
specialization in industrial arts , vocational industrial education, 
educational technology, technical education, and traffic safety 
education are available within each degree program, A student 
may earn the professional teaching certificate in industrial 
arts for the State of Texas by completing course requirements 
through this Department, 

Graduate courses in industrial education are intended to 
provide the student the opportunity t(3 develop the skills and 
knowledge generally required of industrial educators, researchers, 
program directors, and departmental administrators. Specific 
information concSp^^^^^sWie requirements for each of the degrees 
and procedures for meeting those requirements is available from 
the Department upon request. 

The Department participates in interdisciplinary planning, 
research and evaluation programs offered in cooperation with 
other departments in the College of Education, Prospective 
doctoral students who wish to develop an interdisciplinary sup- 
porting field in educational planning, research and evaluation 
should examine the interdisciplinary studies option which is 
presented in the description of graduate courses in interdisci-- 
plinary education. Within the framework of existing doctoral 
programs of the departments in the College of Education, 
individuals may pursue an area of emphasis in higher education. 



EDUCATIONAL TECHNOLOGY ^ 

Educational Technology is more than machines adapted to 
the instructional process. It is a systematic way of thinking 




and evaluating the learning- teaching proces^,^ in terms of specific 
educational objectives. Like most graduate'^rograms , Educational 
Technology has no semester-by-semester curriculum. The degree 
consists of 36 semester hours of course work selected on the « 
basis of the student's previous experiences and future objectives. 
At least 18 semester hours (but not more than 24 semester hours) 
of course work must be in Educational Technology. The remainder 
of the program may be in one or more supporting areas such as 
Curriculum and Instruction or Educational Psychology. Educational 
Technology may also be used as a supporting area (minor) for 
doctorates in other fields, ^ 

Financial assistance is available for graduate assistants , 
teaching assistants and instructors in some areas of Educational 
Technology (audio-visual communication, electronics, graphic 
communications) . 



M. Ed. in KDUCATIONAL TECHNOLOGY 

DEPARTMENT OF INDUSTRIAL EDUCATION 
T^PCAS.. A&M UNIVERSITY 

Sample Courne with EniphaalH on Information Sclencea 



Educational Technology (Core Courses) 

Utilization of Instructi6nal Material 
Selection and Evaluation of Learning Resources 
Graphic Communication 
Instructional Television 
Message Design 

Computer Assisted Instruction 
Professional Internship 

i 

Educational Curriculu* & Instruction (Electives) 

• EDCI673 Analysis of Teacher Behavior 

• EDCI675 Teaching Strategies: Patterns of Learning 

Educational Psychology (Electives) 

• EPSY622 Measurement and Evaluation in Education 

• EPSY625 Test Construction 

• EPSY636 Techniques of Research 



• ,EDTC613 

• EDTC615 

• EDTC621 

• EDTC631 

• EDTC641 

• EDTC651 

• EDTC684 



Computer Science (Electives) 

• CS 60 2 Information Processing Languages 

• CS 60 3 Assembly Language 

• CS613 Computer Software Systems 

• CS622 Computer Communications and Networks 



Based on requirements detailed in Master of Education in Educational 
Technology: Coinbining Modern Tools and Techniques to Produce Better 
Educational Coiranunications , College of Education > Texas A&M University. 
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f:pUCA'ri()NAL TKCliNOLOCY 

MDTC 613 - Utlli/.rttion ol Irustruction Mat i ciln . Study ol 
conmiuni cations with ernpha^3iB upon Hfanon of ht^itriiKj anci fuufiruj 
in toachinq- l-oarnincj {JroeoHHes, Laboratory oxpf^rioncen in the 
flelectio'n, preparation, utilization and evaluation of instruc- 
tional materials, 

EDTC 615 - Selection and Evaluation of l4?arnin(] ResOsurces. 
Selection of book and non-book learninq resource materials for 
specific needs or for general collections. < Utilization of 
basic sources of information 9n commercially prepared materials 
with emphasis in the student's area of specialization, 

EDTC 621 - Graphic Communication. Application of research find*- 
ings and design criteria to graphic conununication design 
techniques. Emphasis given to techniques of preparation and 
utilization of programmed slide sets, filmstrips, and motion 
pictures and their application in instructional systems, 

EDTC 631 - Instructional Television. Utilization of television 
in instructional systems. Program design and content specifi- 
cation, 

EDTC 641 - Message Design. Systematic application of task and 
learner analysis research findings and design criteria to 
the design of instructional ma^terials . 

EDTC 651 - Computer Assisted Instruction. Design of computer 
delivered instruction. Basic applications of task analysis, 
learning theory, and programming principles to frame construction 
and sequencing. Relevant computer languages. Preparation of 
linear and nonlinear CAI programs. 

EDTG' 684 ~ Professional Internship. Supervised experiences in 
pe^orming professional functions appropriate to career goals. 



EDUCATIONAL CURRICULUM AND INSTRUCTION 

EDCI 673 - Analysis of Teaching Behavior. Methods of gathering 
teacliing behavior data. Use of computer for analyzing and 
interpreting data collected. Video- type- recording micro-teaching 
le ssons . 




EDCI 67 5 - Teaching Strategies : Patterns of Learning . Learning 
and teaching theory and research applied to dey,elopment of teach- 
ing strategies appropriate for various contents, objectives, 



.and instructional situations. Variables influencing learner 
behaivior and approaches to optimization of teaqher behavior. 



EDUCATIONAL PSYCHOLOGY 

■% 

EPSY 622 - Measurement and Evaluation in Education. Principles^ 
of psychological testing applied to education. Uses and 
critic^JL evaluation of achievement and aptitude, interest, and 
persopality tests and performance in education settings, 

EPSY 625 - T^st Construction. Planning, construction, analysis, 
and evaluation of written and performance tests. Test item 
analysis, reliability studies , and validity studies. De- 
velopment of test norms, score transformations, and equivalent 
forms of tests. Prequisite: EPSY 622, 

EPSY 6 36 - Techniques of Research. Fundamental concepts and 
tools of research applied to psychological and educational 
problems. Ratipnale of research, analysis of problems, library 
skills, sampling, appraisal instruinents , statistical description 
and inference, writing the research report, and representative 
research designs. . 



COMPUTING SCIENCE 



CS 602 -information Processing Languages, Application of 
computers to information processing problems . Programming of 
data processing problems in COBOL. Sorting, searching, decision 
tables, random access devices, ^nd systems analysis. Note: 
This course may not be tak^n for graduate credit by computing 
science majors. / 

CS 603^- ^ssembly Language. Computer architecture and system 
software through the assembly languages of a minicomputer and 
a large scale computer. Machine structure? assembly language; 
machine language;" addressing techniques; and digital repre- 
sentation of data. Subroutine linkage; reentrant code, and macros 
Assembly language programming assignments. Prerequisite: 
Knowledge of some programming language. Note: This c6.urse may 
not be taken for graduate credit by computing sciience majors. 

CS 613 - Computer Software Systems, Hardware/software evoluti9n 
leading to 3rd generation operating systems • Operating system * 
concepts and system elements as separate entities followed by 
synthesized examples ■ from the areas of minicomputer and large 
scale comp'^uter applications. Comparison of major manufacturer's 
current operating systems. Prerequisite: CS 603. 



CS 622 - Coihputer Communications and Networks. Basic hardware/ 



Appendix Six 



I.C.P.S.R. COURSE DESCRIPTIONS AND TIME SCHEDULE 
Based on Information Provided ia 

INTEJ^-UNIVERSITY CONSORTIUM FOR 
P(3LITICAL and social RESEARCH 
1980 TRAINING PROGRMl 
IN THE THEORY AND TECHNOLOGY OF SOCIAL RESEARCH 



Prepared by 

James F, McNamara 
Advanced Study Center 
The Ohio State University 
1960 Kenny Road 
Coliombus, Ohio 43210 
(Tel. #800-848-4815) 



For* Discussions Regarding 
THE MATHEMATICAL SCIENCES IN VOCATIONAL EDUCATION 
LEADERSHIP DEVELOPMENT PROGRAMS 
(A 19 80 Advanced Study Center Project) 



EKLC 



I.C.P.S.R. 19 80 TWv.INING PROGRAM 



nRST TERM TIME SCHEDULE 

June 30-July 25 

Time Lectures 

9 a.m. — 10 a.m. Elementary Mathematics for Social Scientists 

Mathematics for Social Scientists ^ 

10 a.m. — M a.m. Dynamic Analysis 

Formal Theories of Social Research 

11 a.m. — 12 p.m. Evaluation Research Methodology 

I p.m. — 2:15 p.m. Introduction to Computing (July I -July 3) 
Topics in Computing (July 7-July 9) 
Tbpics in Computing (July 14-July 16) 

Lecture/workshops 

10 a.m. — 12 p.m. Quantitative Historical Analysis II 

Empirical Research Issues in Aging 

Quantitative Analysis of Mass Communication 
2:30 p.m. — 4:30 p.m. Introduction to Statistics and Data Analysis I 

Introduction to Linear Models 

Intermediate Linear Models 

Advanced Linear Models 

Applied Multivariate Analysis 

Archiving Criminal Justice Data (June 30-July II) 



SECOND TERM TIME SCHEDULE 

July 28-Augusy2^ 

TImf Lectures 

9 arm. — 10 a.m. Dau Analysis and Public Policy 

I p.m. — 2:15 p.m. Critiques of Social Research (August 4- August 15) 
Dynamic Models of Political Economy 
Introduction to Computing (July 28-July 30) 
Tbpics in Computing (August 4-August 6) 
Introduction to SPSS (August 18- August 20) 

a ^ Lecture/ workshops 

9 a.m. — 5 p.m. Asian American Research Methods 

(July 28-August8) 
Database Management for Complex Data Sets 

(July 28-August I) 
Quantitative Analysis of Crime and Criminal 

Justice . - 

10 a.m. — 12 p.m. A^anced Linear Models 

' Causal Models \ 

Experimental Studies of Scxrial Phenomena 
^ Exploratory Data Analysis . 

Models with Unmeasured Variables 
Multivariate Dimensional Analysis 
2:30 p.m. — 4:30 p.m. Applied Nonparametric Statistics (July IS-August 8) 
Discrete Multivariate Analysis 
> Intermediate Linear Models 
Introduction to Sta tistics and Data Analysis II 



Multi-level Analysis (August Il-August 22) 
Time Series Analysis 
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COURSE DESiMVmOiN& 
TRACK I / 

EkmenUry MatbcmaUcs for Social SdentliU (Lecture: no credit). There are no 
formal prerequisitesforthiscourse. This four-week series oflectures is designed to 
intrpduce the student to those basic mathematical skills that are necessary for a 
meaningful understanding of elementary statistics, data analysis, and social 
methodology. Course content includes a discussion of mathematical notation, 
basic set theory, various number systems, the algebra of numbers, the notion of a 
function, the study of several important classes of functions, and solutions to 
systems of linear equations. In addition, several approaches to the specification of 
probability will be examined, and some basic statistical concepts wUl be intn>- 
duced. The general discourse will be at about the level of W.L. Bashaw's Mmhe- 
mattes for Statistics. 

Introduction to Computing (Workshop: no credit) There are no prerequisites for 
this course. The purpose of this four-day workshop is to introduce participants to 
the computing resources of the University of Michigan. The msUiictional format 
wiji include both lectures, focusing on the practical aspects bf computing on the 
Michigan Terminal System (MTS). and guided exercises, designed to provide the 
novice with some degree of competence (and confidence) in computing. Of pri- 
mary innportance will be provision of information of immediate relevance for 
computing assignments in the Training Program's workshops and lecture/ 
workshops. Additional topics include a comparative introduction to the statistical, 
dau analytic* and graphics software, most useful to participants interested in 
quantitative analysis of social phenomena. w 

Introduction to SUtistics and Date Analysis I (Lecture/workshop: 3 credits) There 
arc no formal prerequisites for this course; however, participants who have weak 
mathematical backgrounds, arc well advised to audit Elementary MathemaUcs for 
Social SdentisU, The instructional format for this four-week course will be some 
combination of a lecture and an intensive practicum in which some of the basic 
principles of statistical analysis will be examined. Topics will include the logic and 
purpose of experimental and statistical control in data analysis; problems of 
measurement, scaling, and index construction; statistical reliability and validity; 
basic |%bability theory; descriptive statistics; random variables and their dis- 
tributions; sample statistics; hypothesis testing and confidence intervals; basic 
statistical inference ; and analysis of two-dimensional contingency tables. The flow 
of the investigator's activities between problem definition, theory development, 
selection and measurement of constructs and their indicators, data collection, and 
methods of analysis will be emphasized throughout. Ubnnacott and W)nnacott's 
introductory Statistics for Business and Economics (2nd edition) is one of numer- 
ous texts that is appropriate for this course. 

TRACK I! 

Critiques of Social Researcii (Lecture: no credit) This two-week lecture series is 
devoted to a critical assessment of past and current utilization of mathematical and 
statistical methods in analysis of social phenomena. While not focusing on a direct 
critique of the methodology of social research, the lectures will include many 
examples of inappropriate, pseudo. shoddy, or trite analyses that may seem to the 
methodologically untrained scholar to be rather sophisticated re search endeavors . 
The general character of the lectures may be sampled by reading Andrtski's Social 
Science as Sorcery or Hutchison's Knowledge and Ignorance in Economics, 

Date Analysis and Public Policy (Lecture: no credit) While there are no formal 
prerequisites for this course, it would be useful to have as background the !CPSR*s 
Introd uctlon to Stetistks and Date Analysis I an d Evaluation Research Metliodology. 
This four-week series of lectures is designed to present participants with a concep- 
tual, problematic approach to theformulation of policy decisions. Various analytic 
designs will be examined; however, instead of analyses which culminate in the 
standard mathematical or statistical decision, the designs will be formulated with 
the much broader policy decision in mind. By examining numerous concrete 
examples (e.g., energy models, air pollution and lung cancer models, judicial 
fairness models, health care models, scholastic performance models, dem- 
ographic models) the complex relationship between the underlying problem, the 
analytic design, the available data or information, and the policy d^ision will be 
elucidated. Course content will also include a brief overview of the current 
state-of-the-art of evaluation research. 

Dynamic Analy5is(Lecture: no credit) Elementary Matbenutics for Social Scientists 
and a solid introductory course in applied statistics are prerequisites for this 
course. This four-week series of lectures provides an introduction to and an 
overview of analytic treatments of longitudirial data, as weUas an investigation of 
various problems that arise in the study of change. Course content includes a 
general discussion of time series* cohort, and panel analyses, with primary em* 
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!J!.^r^/? SocW SdnHirti (Leciurt: no credit) An understanding of buic 
mathematical ideas ai the le vel of the ICPSR 's Eltee»Ury Mrth««Ucs f^r Sodal 
MtmMM Is a prerequisite for this course. This four-wcek series of lectures will 
focus on various mathematical topics, knowledge of which is essential for under 
standing most of the ICPSR TVack II courses, in particular, the lecture/workshops 
devoted to linear modeling. Emphasis will be placed upon understanding the baaic 
A^S""^ !- , ^'T development of an intuitive knowledge of 

differential and integral calculus. Several important classes of functions wiU be 
denned and their usefulness will be iUustrated. Matrix algebra will be discussed at 
rtwut the level of Campbell's Unear Algebra mth Applications (Including Unear 

r.f.'^!!!!!^?Fl: '"'"^ ""^^^^"^ Thomas' Calculus and Analytic 

Geometry (4th edition) capture the nature of the calculus discourse. 

Applied MulUyafiatc Analysis (Ucture/workshop: 3 credits) A soUd introductory 
course «n applied statistics at about the level of Hays' Statistics for the Social 
Sciences (2nd edition) and the ICPSR course Matbematics for Sodal Sdentists are 
prerequisites for this course. The purpose of this four-wcck lecture/workshop is to 
introduce participants to some methods that are useful for analyzing multivariate 
data. Included among these methods are canonical correlation analysis, duster 
fSfZwn^Af analysis, factor analysis, multivariate analysis of variance 

IMAINUVA), muluple regression, and principal components analysis. The con- 
enl of Overa^ and Kletfs Applied Multivariate Analysis includes most of the 
topics that will be examined in this course. 

• Applied Nonparanietric SUtlstJcs (Ucture/woricshop; 2 credits) The ICPSR's 
Introduction to Statistics and Data Analysis I or its equivalent is a prerequisite for 
this^course. This two-week lecture/workshop is designed to provide the student 
with a repertoire of methodological techniques that are useful for analyzing the 
relationships between variables that are measured on nominal or oidinaUcales 
:>pcciric topics include goodness-of-fit tests; inferences concerning focation based 
on one sample, paired samples, or two or more samples; general distribution tesU 
tor two or more independent samples; association analysis; and tests for random- 
ness. Gibbon sNonparametric Methods for Quantitative Analysis includes most 
of the topics that will be discussed in this course. 

Experimental Studies of Sodal Phenomena (Lecture/woritshop: 3 credits) Partici- 
pants who expect to take this course should have been exposed to the general 
notion of statisucal experimental designs, say. at the level of that in Hays' Statist 
ticsjor the Social Sciences (2nd edition) or Iverson and Norpoth's monograph 
Analysis of Variance. This four-week lecture/workshop includes discussion of the 
logic of expcnmentation. research design and analysis of experimental data 
special problems (e.g. obtrusiveness, repeated measures, validity, missing d3a>' 
and evaluation of exj^riments as decision-making tools in poUcy analysisllnS"* 
general philosophy of the course is that of •'learning by doing." and several 
cxpenmems will be designed and carried out as parfof the instructional strategy. 
Much of the matenal covered in this lecture/woricshop may be found in Reiken and 
Boruch sSocial Experimentation otinSidmsu\*sTactics of Scientific Research. ' 

Dynamic Models of Pohical Economy (Lecture: no credit) Students attending these 
lectures should have a command of the concepts of linear modeling at approxi- 
mately the level of the Consortium's Intermediate Linear Models. The objective of 
this four- week lecture scries is to merge various political and economic issues into 
a comprehensive theory, one that is use/ul for both predicting and explaining the 
interaction between aggregate economic conditions and public policy Relevant 
topics of discussion wilJ include objective function definitions of social welfare and 
welfare maximization strategies; the relationships between inflation, unemploy- 
ment , and economic growth: models of electoral behavior, focusing on the extent 
to which economic conditions determine electoral outcomes; party diiference 
vis-a-vis economic goals, policy instruments, and economic outcomes; political 
business cycles and the periodicity of elections; and long term Uends in political 
business cycles. Tbfte's Political Control of the Economy discusses many of the 
topics that will be examined in this course. ;^ 

EvaJuatioo Research M^iihodology (Lecture: no credit) While there are no pre- 
requisites for this fouiMveek lecture series, it would be helpful to have had a solid 
mtroductory courscih applied statistics at the level of Wfonnacott and Wbnnacott's 
Introductory Stati^iicsfor Business and Economics (2nd edition). This course will 
focus on both the theoretical structure of evaluation research and many of the 
practical issues that are of special relevance to the research scholar who is 
designing and implementing an evaluation study Topics of interest will include 
identification and measurement of objectives and processes, examination of 
measurement problems, experimental and quasi-experimental designs and evalua- 
tion in the absence of designs, and cost-utility analysis. Of particular interest will 
be the relationships between objectives, evaluation, and subsequent policy deci- 
sions. Rossi. f^itemhxi.UkA^m9)M'% Evaluation: A Systematic Approach includes 
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"^^7^ orSoctol RMMRk (Leclure: no credit) An iniroductory coune on 
il'lJ^'.f ^t?*^ *'''^!^ 

HrliS^ •^"w?"* This four-week lecture^riei i 

?nrl^ provide pwticipant. with Icnowledge of receni woric in the areas of 

«'«velopment in the wciaJ science.. 
Often orvanued under the rubric of pojiUve economic, political, or locial theory 

^c'^oT^n T '"f"^'- °f'"««vidual preference.. iSllture o'f 

participauqn coUective decision-mailing , consUtuUonal choice, the theory of 
pubhc and pnvate goods, voting theories, coalition formation, m^els offntS^ 
tion. specification of power. «,d model, of •'opUmal" behavior luring wyri^^ 
l^TrLHHr- I^'f ""P^**'^ theories of economi?. poUdcal. 

l^ui^^- ^ phenomena. Should emphasis be placnJ upon 

po^^ucal tW..forex«npte, Rikeruid Ordeshook-s^„ J/o/'oi/S^" 
Folliical Theory would be one of several appropriate texU. ru„„yr 

liiti«lucUo« to Unear ModHi (Upture/work.hop: 3 credit.) Students takin. thk 
course .hjHiW Iwve had a «,lid gmunding in .ppli^ ^l^cs u^Tx^Mvol 
^'"'"""f"^ Social ScuZrs (2nd edition) TZ^Zl^^ 
n^s^ s^ble^ .'^^"ot"" f"^ Business and Economics {2ndtdS 

.^L H J^S^^""' i" sequence with Inlroduc 

H /„?i„ • r 'J'".'' maximum likelihood estimation proce- 

dures analysis of residuals, the general linear model, dummy variables ^ . 
^nnaco«.'„'5'S:^ problems associated with linear regression InTcor^la^on 
ate for use as the primary resource for this course. "cappropn 

nayj iiaiisiicsjor the Social Sciences (2nd ed ton) and a backjoBund in rtrmrn 
Ury mathematics that is sufficient for the study of Itrix a^e^'^e content of 

likelihood estimation, analysis of residuals, the general linei- model viXuW 
assumpnon, (muhico linearity, heteroschedasUcity, amc^rreta^on me^ure- 
ment error, specification error), and models with dummy viuiables MdX« 
Z Al^^u'^h'r '""' T'^^y "'""""ed with numerou^Tubs^tiTe e?^ 
phes Although knowledge of matnx arithmetic is not a prerequisite for this couS 
dJ^tJuT^ i" '^'^^ ^ introduced^, such Ume ^s^ ,^ems 

iroTl . - '°Pi" in greater generality. Kmenta's Eleme^it^} 

^nnZZ . T** ^ Econometric Models. Techniques. andAppUct 

lions are two of a large number of texts that could be used f2r this^ur^'! ' 

Introduction to SUtUtks and Data Analysis II (Lecture/workshop- 3 credits) n,;. 
course is a continuation of Introductton to Statistic «>d D.U^^wLl J^d^^I 

r™tio"oLTr^::irJ:,T™''f 

1 . "near model, the analysis of variance model, the linear reaession 
model, east squares and maximum likelihood estimation pn^edures ISs of 
association, and analysis of covariance. Each staUsUcal cLe^wW S",^ ed 
by numerous substantive examples drawn from social reseaj^h. WtarToTwd 

contains most of the mformation that will be discussed in this course. 

MuW-level Ajialysis (Lecture/workshop: 2 credits) An applied statisUcs course ». 
approximately the level of W,nnaco„ and VA^Jcm-tZ^duZTo^^icl 
for Business and Economics (2nd ediUon) is a prerequisite for tIkZ ,Ws cou«e 

„n> • ' i*"' Of aggregate date to study individuals. Also coveTd 

^,h^ r f""'^'' effects, esUmation from ground obser^Uons 



TRACK HI 



^ifs'^se'iZ ?*attt '^«='"^*°^»'«'P= 3 credits) Students who elect to take 
evel he TcpsrTi^.Ii L""* '"'f*'""'°n to linear modeling, a, leas, at the 

Consonium-sMathemaUcsforSodalSclentSswouldproWder^stlr^^^^ 

1 .f r s"^'" i*"" 'il'. 
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CtuMl MoM (Lecture/worithop: 3 crediti) Sludentt may enroU in Uiii counc 
only if ihey hive taken the lecture/workshop, ipUnuMMi Ubmt Moddt tnd the 
leclurt lerict, MaUifmatks for Sodal Sckutlila or their equivalents. This four- 
week cour&c provides a rigorous introduction to parameter estimation in various 
types of both recursive and nonrecursive simultaneous equation (causal) models. 
Estimation criteria such as ordinary least squares, instrumental variables, 
generalized least squares, maximum likelihood, and two- and thnDe-stage least 
squares will be discussed. In addition, analytic problems induced by model mis- 
specification, overidentiflcation, underidentification, and various violations of the 
assumptions of causal modeling will be examined. Time permitting, models with 
unmeasured variables will be introduced and multiple indicator models will be 
explored. The level of discourse is approximately that of Kmenta's Elements of 
Econometrics. 

Discrete Multivariate Analysis (Lecture/workshop: 3 credits) Only participants 
who have taken Intcnncdiate Linear Modcb and MsthemaUcs for Social Scientists 

will be allowed to enroll in this course. This fou^week course is designed to be an 
introduction to a variety of those topics that are organized under the rubrics of 
discrete multivariate analysis, multidimensional contingency table analysis, nom- 
inal data analysis, or qualitative data analysis. Primary attention will be focused on 
log-linear models; however, other approaches (minimum discrimination informa- 
tion, weighted least squares, logistic modeling) to analysis of data measured on 
nominal scales will be discussed. Cburse content incliides maximum likelihood 
estimation in complete tables, model selection and goodness-of-fit, logit and probit 
analysis, causal analysis. using log>linear models, alternative estimation proce- 
dures incomplete tables, and , time permitting, examination of various measures of 
association . Fienbcrg's book , The Analysis ofCross'Classified Categorical Data 
and Reynold s text. The Analysis ofCross Classifications contain almost all of the 
material that is relevant to this course. 

£](ploratoc7 DaUi Analysis ( Lecture/workshop: 3 crediu) While there are no formal 
pftrequisites for this course, it is likely to be much more meaningful for those 
students who have had a course in applied statistics at approximately the level of 
Hays* Statistics for the Social Sciences (2nd edition). This four-week lecture/ 
workshop represents a departure from the study of classical (conrirmatory).stati8> 
tics or social methodology in the sense that the exploratory techniques are de- 
signed to probe for structure in data that may or may not have been obtained by 
random sampling within the context of a designed experiment. Course content 
includes box plots, stem-and-leaf displays, re-expression, median polish, 
smoothing, and robust regression. Interactive computing is essential to explor- 
atory analysis so niost data exploration will be conduc ted with the aid of a set of 
A PL programs. The level of discourse will be essentially that of McNeil's //i/^rac- 
tive Data Analysis or Hartwig and Dearing's Exploratory Data Analysis, 

Modcb with Uomcasurcd Variables (Lecture/workshop: 3 credits) Students who 
enroll in this lecture/workshop should have taken the Consortium's Intennediatc 
Linear Models, Applied Multivariate Aifalysls, and Mathcnutics for Social SdcotifU 
or their equivalents. The models discussed in this course are of two types, nieas- 
urement models and structural equation models. Specific topics include classical 
test/measurement theory, constructs and their indicators, measurement error, the 
relationship between factor analysis techniques and generalized covariance 
analysis, and. Joreskog's Lf^REL models. Much of the content of the course is 
covered in Joreskog and Sorbom's monograph Analysis of Linear Structural 
Relationships by the Method of Maximum Likelihood. 

Multivariate Dimeosloiu] Analysis (Lecture/workshop: 3 credits) ParticipaqjU who 
elect this course should have had an introductory course in applied statistics at 
about the level of Hays' Statistics for the Social Sciences (2nd edition) and they 
should have a mathematical competency consistent with the content of the ICPSR 
cour^ Matliematkf for Social Scientists, This four-week lecture/ works hop focuses 
on qata analytic techniques designed to uncover the suiicture of multivariate 
phenomena. Course content includes an introduction to the unfolding model, 
factor analysis, Guttmann scaling, nonmetric multidimensional scaling, individual 
difference scaling, and cluster analysis. Relationships between exploratory data 
reduction, statistical model estimation, and analytic interpretation will t>e dis- 
cussed in connection with methods of configuration comparison. Although there is 
no text which satisfactorily addresses all of these topics, Shepard, Romney, and 
Nerlov*s two- volume work* Multidimensional Scaling: Theory and Applications 
in the Behavioral Sciences contains much relevant information. 

Time Series Analysis (Lecture/workshop: 3 credits) Both ICPSR courses. Inter- 
mediate Uncar Models and Mathematics for Social Scientists are prerequisites for 
this course. This four- week cour^ focuses on several approaches to the analysis 
of time series data, including the classical decomposition of a time series into its 
constituent elements, analysis using the Box- Jenkins* ARl MA models and trans- 
fer functions, integratio]]( of the classical decomposition and Box-Jenkins* ap- 
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crpdiO Only individiuUs who have uken fui applied lUUistics courae at the level of 
Hayi' Slanslicsforthr Social Sciences (Ind edition) and who have "faifly exten- 
sive" computing skills wUI be admitted for participation in this course This 
two-week workshop is designed to satisfy the needs of practitioners whose profes- 
sional responiibilities include the pipviston of data management and data analytic 
services based upon compute^readable social science daU files in the criminal 
justice arena. The course discussions will focus on ICPSRdaUrtsourcesobtained 
in cooperation with the Uw Enforcement Assistance Administration (LEAA). 
This IS a "daU confrontation*' workshop in which participants will be expected to 
articulate and examine problems relevant to their own specific reseaich interesu. 
analyze various data s<ts, and share dau managements and data analysis experi- 
ences. Enrollment will be limited to twenty individuals who will receive stipend 
suppon under a program sponsored by the LEAA. 

Empirical Raearcfa Issues la Aging (Seminar: no credit) An applied statistic 
course at approximately the level of Mbnnacott and VVbnnacott's Introduction w 
Statistics for Business and Economics (2iid edition) and at least a rudimentary 
knowledge of computing are prerequisites for this course. This four-week Kminai 
will be devoted to discussion and analysis of various critical issues of the aging ant 
the aged, including economic concerns, social policies, health programs, recrej 
Uon, and, more generally, quality of life considerations. ParticipanU will analy^ 
data developed by the ICPSR in coqjuncUon with a project supported by ti 
Administration on Aging (AoA). EnroUment wiU be limited to forty student 
including twenty who will receive stipends under the sponsorship of the AoA. TI 
remaining places are reserved for twenty minority group scholars who will leceiv. 
stipcn d support from AoA to participate in the ICPSR's ofiethodology courses. 

^ QtiantilaUveABalysaorCrimesiidCrimtasI Jiistfce (Seminar no credit^ Pa^ 
pants who take this course should have already had or should be emoUed in 
IntrtMluctioo to SUtistics and DaU Analysis I and U or its equivalent. In thU 
four-week seminar, the primary issues of and approaches to the studyof crime and 
the criminal justice system will be reviewed. Primary emphasis will be on impor- 
tant substantive problems of criminal justice — not on statistical methods — and 
much of the discussion will be based upon ICPSR data resources that have been 
developed in coiuunction with the Law Enforcement Assistance Administration 
(LEAA). Data analysis using the computer is an integral part of the course. 
Enrollment will be limited to twenty students^ and stipend support for those 
admitted for participation will be provided by the LEAA. 

Quantitative Analysis of Mass bmHinmiaatioa (Lecture/workshop: 3 credits) The 
ICPSR's Introduction to Statistics and Data Analysis is a prerequisite for this 
course. Participants who elect this four-week course will study problems as- 
sociated with the collection and utilization of mass media audience daU. Emphasis 
will be directed at conceptualizing research problems which address significant 
issues in communication theory, and much attention will be given to important 
related questions of public policy. Avarieiy of topics, including the effects of the 
media on the attitudes and behavior of individuals and the utilization of the media 
to achieve political and societal objectives, will be examined. St udents will analyze 
large data sets with content drawn from such diverse arenas as communication and 
political behavior, socialization. t(me budiieting, and the formation of life styles. 
Many of the topics germane to the course objectives are contained in McLeod and 
Chaffee's The Social influence Process, 

QuanUtative Historical Analysis I (Lecture/workshop: 3 credits) There are no 
prerequisites for this Icctunc/workshop; however, participants who are enrolled in 
this course will be expected to attend the lectures in Elementary Mathematics for 
Social Scientists as well as the lecture/workshop, Intrtiduction to Sutistlcs and Data 
Analysis. This four-week course is designed to be an intensive practical introduc- 
tion to the use ofquantiutive methods in historical research. Ibpics of discussion 
will include various elements of the research process; in particular, problem 
definition, experimental design, data collection and preparation, numerous 
methods of analysis , and interpretation of results. Much attention will be devoted 
to determining important sources of quantitative or quantifiable historical data, 
including census materials, biographical dau, election returns, and legislative roll 
call records. In addition, participants will examine the development and utilization 
of quantitative exercises for instructional purposes, with special emphasis cen- 
tered on the utility of incorporating quantitative analysis in the undergraduate 
history curriculum. (NOT OFFERED IN 1980) 

Quantitative Historical Analysis II (Lecture/workshop: 3 credits) Participants who 
enroll in this lecture/workshop should have a general knowledge of the scope and 
method of social research, including knowledge of problem formation, reseaich 
design, sampling, and daU collecu'on procedures . and should have had at least one 
course in applied sutistics. The focus of this intermediate-level course will be the 
use of sutistical and other data analytic methods for exploring the nature of 
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Introduction to Stiitittict 
Mid Dau AruJysis 1 



Introduction to Statistics 
and Data Analysis 11 




Introduction to 
Linear Models 



Intermediate 
Linear Models 



Applied Multivariate 
Analysis 

Applied Nonparametric 
Statistics 
Experimental Studies 
Exploratory Data Analysis 
Multi'level Analysis 



Mamematics for 
^^ocial Scientists 



D«Ub«M Manascncnt for Complex VmU Sets (\^rkslK>p: no credit) Students in 
this one-week, intensive workshop will share knowledge of problems and tech- 
niques of computerassisted database management for large complex data collec- 
tions involving different time periods* different data sources, and different levels of 
analysis. Course content will include examination of existing database manage- 
ment systems, and much lime will be devoted to exploring problems and solutions 
of specific interest to the participants. Enrollment will be limited. 

DaU Management, Library Cootrol, and Use of CompuUr Readable Informatkm 

(Workshop: no credit) While there arc no formal methodological or computing 
prerequisites for this course, each participant should have had some practical 
experience as a data librarian. This one- week workshop is designed for individuals 
whose responsibilities include provision of data services or information about 
computer-readable social science data files to users of those resources. The 
objective of the workshop is to introduce practitioners to data management, data 
control, and data servicing procedures and techniques. Data library procedures 
and user services, including acquisition of data, transfer of data, accessioning 
dau, and bibliographic control, will also be reviewed. An intensive study format 
will be employed for this workshop. (NOT OFFERED IN 1980) 

intrtxiuction to Computing with SPSS (Workshop: no credit) Although there are no 
formal prerequisites for participation in this workshop, it would be of no utility at 
all for a student whose background did not include an applied statistics course such 
as the Consortium s IntitNludton to SUtlsUcs and DsU Analysb I and U. The 
purpose of this four-day workshop is to introduce the student to the Statistical 
Package for the Social Sciences (SPSS) programs. All relevant topics will be 
motivated by exposing participants to ''hands on" computing experiences utilizing 
a set of guided exercises. The content of the workshop will include a potpourri of 
topics sampled from the 5W5 Manual (2nd edition), 

Asian American Resewfa Methods Workshop (Lecture/workshop: no credit) Par- 
ticipants who take this workshop should have already had the equivalent of or 
should be enrolled in Introduction to Sutistks and DaU Analyiis I and n, should 
have a substantive interest in research related tox Asian Americans, and should 
have at least a rudime niary knowledge of computing. They will be expected to use 
the workshop to explore research problems in which they have specific interest. 
This two-week workshop will be preceded by one of several four-weekcoursc 
sequences offered by ICPSR; however, full participation in the ICPSR TVaimng 
Program is optional. The workshop will focus on methodological problems of 

_L t.._j »^ A^:^^ A. »^^mi^n.0»m i»t/*UtAirto At/otlaKilttv nf rvl^vafit data, sur- 
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Fftrtkipami ihoukt undertund thai lecture/workihQpi form the core of the IVain- 
ing Program *i curriculum, and crrdit at the Vnivrnity of htukigan may be 
obtained only for those courses. The various lecture seriei are an imporum and 
integral component of the participant*! experience; however, their purpose is to 
broaden and enrich the student's pWmory intellectual activities which should focus 
on participation in lecture/workshops. Consequently, students should determine 
their programs of study by choosing those lecture/workshops in which they are 
interested , and their schedules sh ould be completed by augmenting that nucleus of 
courses with selections from the list of lecture series. 

Naturally, each participant's schedule of courses will be tailored to his/her indi- 
vidual needs. A few prototypes of students* schedules are presented below, solely 
for the purpose of providing some notion of what constitutes a reasonable com- 
mitment for an eight- week program of studies. 

Participant A (This individual has had a course in Scope and Methods of Social 
Research): 

First Session: Elementary Mathematics for Social Scientists 

Introduction to Sutistics and Data Analysis I* 
Introduction to Computing 

Second Session: Data Analysis and Public Policy 

Experimental Studies* 

Introduction to Statistics and DaU Analysis II* or 
Introduction to Linear Models* 

Participant B (This individual has had an applied sutistics course at approximately 
the level of Hays' Statistics for the Social Sciences (2nd edition): 
First Session: Mathematics for Social Scientisu 

Dynamic Analysis 

Evaluation Research Methodology 

Introduction to Computing (if necessary) 

Intermediate Linear Models* 
Second Session: Dau Analysis and Public Policy 

Exploratory DaU Analysis* 

Applied Multivariate Analysis* or Multi-level Analysis* 

Participant C (This student has had an applied sutistics course at at least the level 
of Hays* Statistics for Social Scientists (2nd edition), has a grasp of the notion of a 
Unear model at approximately the level of \W3nnacottand Wbnnacott's£fOrto/n^/- 
rics, and is knowledgeable of the basic principles of matrix algebra): 
First Session: Mathematics for Social Scientists (if necessary) 

Formal Theories of Social Research 
Introduction to Computing (if necessary) 
Applied Multivariate Analysis* or Advanced Linear 
Models* 

Second Session: Data Analysis and Public Policy 

Dynamic Models of Political Economy 

Causal Models,* Exploratory Data Analysis,* or 

Models with Unmeasured V^iriables* 
Discrete Multivariate Analysis* or Time Scries 

Analysis* 

Needless to say, each participaiO-niay elect to take a rich schedule of lectures, 
workshops, and lecture/ workshops during the summer term. In fact, so many 
mtellectual opportunities are available for students that they are often tempted to 
spend their time at the Consortium *s TVaining Program dashing from one course to 
another, fiUmg each day with a potpourri of activities and committing themselves 
to nothing in particular. While even that strategy may be optimal for a few 
individuals, participants who fail to devote ihcir attention to an intensive study of a 
restricted set of inteUectual ideas, truly miss much of the focus and value of the 
Irajning Program. 



*™*Js a course for which graduate credit at the University of Michigan may be 
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TUmON FEES 

With the exception of those who have Visiting Scholar status, or participants who 
matriculate in a few of the spcciaJ programs or the short courses, University of 
Michigan tuition fees are required ofeveryone who attends the Training Pti>gram. 
Forcomputingtuition costs, assume that two ICPSRsummerterms count as only 
one University of Michigan summer term. 



Michigan Rrsldeat Noo-raMest 



$312 
$467 



$125 



$ 684 
$1,022 



$ 375 



EaroUmctii Suitm 
Grwiuate CrttlJt or Spcdat Credit 

(Summer Guest) 
3 credit hours 
5 or more credit hours 

SpfcUI AwSiCor 

Any number of credit hours 
(first andor second sessions) 
», 

Please note that all fees arr sufc(jcct to change at any time by the Board of Regents 
of the University. 

HOUSING ' 

The following gijidelines for finding suitable summer housing accommodations in 
Ann Arbor have been used effectively by participants for several years. 

Participants usually obtain housing in University residence halls, in University 
and privately owned apartments, or in pnvaiely owned, furnished rooms. Some 
homes are also available as summer sublets. If it is at all possible, it may be useful 
to discuss housing arrangements in Ann Arbor with former participants, but 
remember that it is likely that the cost of hving will have increased over the years. 
Although housing costs may be your primary concern, you should also consider 
ftuchfacton as access to public transporution. air'Conditioning.the desirability of 
dorm life. etc. It is very difficult to find housing in Ann Arbor that includes 
accommodations for pets. 

Generaliy, family housing is the most difficult to find. If you intend to bring your 
Hm\y to Ann Arbor and if you wilt attend classes for the entire eight*week period. 
Ihe Universit y of Michigan offers housing at ■ reasonable price, but early applica- 
tion is essential. A reasonably priced apartment for a single individual is somewhat 
difficult to find; it is usually easier to locate shared housing. You should decide 
whether to make housing arrangements prior to your arrival in Ann Arbor. Some 
former participants recommend waiting to find 'a bargain * after classes begin. In 
the past, individuals willing to share an apartment have had Uttle difficulty maJung 
luch arrangements, however/some effort, including tele phoning and occasionally 
tome footwork, is required. Listings can be found in the Ann Arbor Nrn s or on 
fliers posted outside the Housing Office on the first floor of the Student Activities 
Building. All caveats aside, it is noteworthy that participants invariably find 
satisfactory housing without much difficulty. 

In writing for housing, mention the name of the Program (ICPSR Summer Train- 
ing Propam) and the dales (June 30- August 22). There is often some confu- 
sion about schedules, because the University of Michigan has a 15-week 
Spring/Summerurm anda Spring half-term which Overlap the eight-week ICPSR 



AfTUCATlONS 

R^l^te ^Tep^ ^^^^ '^'^'^ ^ two 

1. Application lo attend ihc ICPSR fyalniiig Pr«fr«m: 

iV^Sj B '.'r "^r'"* determined under guidelinei set by the 

ICPiR Council. Applicanii should contact the Consortium 'i Official Repre- 
^nlTf ^^V' •ni.i.u.ion to obtain the ICPSR application form. 

Completed .pplicaiions muit reach (he office of the TVaining Program's Direc 

into the Program by the end of April. 1980. ^-cepiance 

2. Application lontendThfUiOveriliy of Michigan! 

Applicat^n procedurti for idmiiiion lo the University of Michigan art de- 

i^'^l: Vic";^^^ ^ ^ - 

ADMISSION STATUS 
All "^""-yniversity of Michigan participants jn the ICPSR Training Program must 

nr^i!.nT ''JiYr'''" Uponadmission tothe Ptogram. the Ruining Prx)^am 
.nTni?. ^"'-^rsity of Michigan application forms to pros pec tivepSSc 

ipants along with relevant mstructions. ^v^y^^ 

I VWtii^ScholT. Individuals who have the Ph. D, deW or its equivalent or who 
have an wade mic appomtment at the rank of AisOciale Professor or higher at 
•n ac^dited .nst.tut.on. and who do not wish to have a rtT^rS of th^r wor^^^^^^ 
We. may request 'guesf privileges, enabling them to attend the lyaining 
Program and use University facilities without charge, A copy of the pTd 
^ !" institution that awarded the 

. n in ^^'i^^"'"" ^ submitted to ICPSR along w.th the completed applica- 
tion in order for an applicant to be granted Visiting Scholar status 

f^'^IirS," n ^H^^jf^^i::* P*r'*'!P*"*' ^'"^ completed .11 requirements 
for he Ph p. d,egree. but who have not formally received the dearee mav 
•pply for Visiting Scholar sUtus. Such participant? mus^r^qSestn^at'in 
2:?^ 'll'ol'^'^T" " *° ofTlce co.Sirm.ng*hi''.^ 

degree «q"'remenls have been met and stating the dale upon wh.ch ti degree 
wUU>e conferred. Th.s letter must be mcluded with the completed appiS 

2. Sprdal Crtdlt Student. (Summer Guest ) Studems with a Bac helor s degree who 
Tnnfv? "^'T^ participation in the Training Program may 

apply for admission to the Graduate School of the University of Michigan as 
special credit students. 

^ pS^m r^"* '"^"'^ '° ^o""" Summer 

Ingram for credit, and who do not qualify as V.siting Scholars, must apply for 

^^^'oit'^^'f •''^^ thisacademic suius no unfven ty 

record of the student s performance will be kept on file. 

C(^iS"r^no^?iV?^''i**';*^' who qualify under the Committee on Institutional 
^"t^r^t^^^'c^^C^X^^^^ ~ '^•^•^^^ ^^^^ ^ 
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'^SANGAMON STATE UNIVERSITY 
(Institutional Statements) 



PHILOSOPHY AND PUR POSE 

Sangamon State is an upper-division and graduate universiity 
committed to a concept of higher education that compels it to 
reach out into the community and respond in meaningful ways to 
the needs of today's students and the demands of contemporary 
society. The mandate of the university is to address public 
affairs within the framework of a liberal arts curriculum and 
to stress practical experience, prof essional, development , and 
innovative teaching. 

Continuing the philosophy of open admission and affirmative 
action generated by the state's community colleges, Sangamon 
State provides opportunities for upper-level and graduate 
education to a broad spectrum of students: transfer, individuals 
resuming an interrupted education, employed persons seeking to 
upgrade themselves in their current positions or to prepare 
for second careers, rfhd area residents wishing to enhance 
their personal lives. 

As the public affairs university for the state of Illinois, 
Sangamon State addresses itsflf to specific and general needs 
of government and society through special courses, projects, 
and student internships. The university also prepares people 
for public service and fosters an active understanding of 
social environmental, technological, and ethical problems as 
they relate to public policy. 

Faculty members of Sangamon State University have a commit- 
ment to the individual student; excellent teaching is the 
faculty's highest priority, and' research and publication serve 
as support for teaching. Many classes are small and informal 
and permit ^sy relationships between students and professors. 
Faculty members also serve as students' academic advisers. The 
adviser acts as a central contact and helps the student develop 
a meaningful and enriching program of study. 

Many of Sangamon State University's academic programs are 
designed to bring together the world of public affairs and 
the world of higher education. The task is to teach people 
and prepare them^ as individuals to be effective participants 
in a changing society. 



PUBLIC AFFAIRS AT SANGAMON STATE UNIVERSITY 

As the public affairs university in the Illinois state system 
of higher education, Sangamon State directs educational, research, 
and service efforts toward solution of public problems facing 
the state and its local communities. Emphasis is on a coordinated, 
interdisciplinary approach to problem-solving, training, and 
communication through the following centers and services: 
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The Illinois 'I.tMji s 1 at i vo StiudioB Center, t ho Center for Policy 
Studies and Procjram Kval nation , th<> Center for the Study of 
Middle-Si7.o Cities^ and the Legal Studies Center, 

Each center and service program is charged to develop apf)liecj 
research and ser\/ice activities which effectively addrf^ss 
problems of state and local significance. Each unit has a 
small permanent core of faculty with joint appointments in the 
center and in an academic program. Specific projects draw 
additional staff from among the faculty who are temporarily 
attached to the unit; both groups of faculty members have 
teaching and other obligations during the period of their 
assignment to the project. This linkage serves to bring faculty 
members' public affairs experience to the classroom and provides 
a flexible 'staffing pattern which matches relevant faculty 
expertise to public problems and helps to ensure maximum 
benefit for instructional programs. 

S£ingamon State awards the following degrees: 

Master- of Arts in Business Adminis tration,» M.A ,8 • A» , 
Master of Public Adiyini s tr ation , M.P.A. > ' ' 

Master of Science , M.S . 

Nutrition ^ 
Master of Aj^ts , M.A. 
BioLogV 

Child/^ Fami ly / and Community Services 
Comn^nication 

Cojjmunity Arts Management j 
.ffconomics j 
Educational Administration ^ / 

Environments and People N ( 

Gerontology 

Helath Services Administration 
History 

Human Development Counseling 
Indi vi dua 1 Option 
Legal Studies 
Literature 

Mathematical Systems (four Concentrations) 

Computer Science Operations Research/Systems analysis 
Mathematics Statistics 
Political Studies 
Public Affairs Reporting 
Psycho logy 

Clinical Psychology 
Sociology /Anthropology 

Social Justice Professions (three concentrations) 
Administration of Justice 
Human Services 
Law Enforcement 
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Center for Policy Studies and Program Evaluation 
SANGAMON STATE UNIVERSITY 
(Institutional Statements) 



The Center for Policy Studies and Program Evaluation contributes to 
the public affairs mandate of Sangamon State University throug^h a broad 
range of programs designed to help imprive governmental performance in 
Illinois, particularly at the state governmental level. Started in 1972- 
73 informally as the Public Sector Evaluation Center, and formalized by 
the Board of Regents in the following year, the center's acti^vities were 
Expanded in 19 76 to encompass its present scope of concern for the broad 
range of policy formulation and policy implementation processes. 

In carrying out its mandate, the center conducts four main types of . 
program activities: Problem-solving research; technical assistance consul- 
tations; training programs; and a public sector'' internship program. 

Center research activities include' indejiendent^^^udies of majdr public 
problems facing Illinois as well as research undertaken at the request of 
srnmental units. Research activity is applications oriented > emphasiz- 
ig -the use of rigorous analysis to clarify public issues and possible 
p&licy alternatives, while also developing new, generalizable knowledge 
abput ^govep^nmental and other public sector organizations on internal mana- 
gerial issues as well as policy-making and implementation questions. 
Management training and executive development acti vities'^lnclude individual 
consultations , workshops and conferences^ specialized courses, training 
needs assessments , and long-term development strategies. 

Within the center, the Graduate Public Service Internship program 
contributes significantly to both the problem-solving mission of the 
tenter and to the iDroader educational mission of the university. Interns 
from a wide range of colleges and universities in Illinois serve with a 
variety of state executive branch departments and agencies. The intern- 
ship program allows a student to work one-half time in a state agency 
while completing work on a two-year graduate degree in a field such as 
public administration, business administration, economics ^ mathematics , 
human development counseling, social justice, apolitical ^ t;udie h ^ ^ 1 1 h 
^services management* During the school year the agency P^vi^^^t^inda 
'to the university to pay the. student a monthly stipend plug ^vl^^l^^n costs 
and professional development travel. During the summer period the intern- 
works fiij^l^ime in ^the agency, - / 

< A3^^^j§>iic affairs university', Sangamon State has a dual mission to 
fulf ill-^l^^feriding the resources of the university outward through public 
'service activities, and furthering the unique mandate of acacJerriia to 
advance understanding of man and his world. Both J|tesi6ns--serv4.ce and 
undei^stapding — provide the underlying purpose f og^^B' centeir* s *^ork, 
rhtetp lay between these two missions is essentiaf|^^»^lf i^L 
■<:ontributions the center- can make to improve goverimental pTerf orrimnce in ^ ^ 
Illinois • Public service ^activi ties which ar^ unguided by the academijC 
c«fltcern for increased nihderstanding^ are incompl^te^. Likewise, /academic * 
quests for understanding of our governing systfem wi thout^ienridl^ment from 
the' practical ekperielices of public service work ar6 alsip^^incomplete* 
The center's mandate is thus to help bridge the knowledge#actipn gap \ 
between the- academic unde^as^anding of government and thp^ractice of 
government. ^ y • • ' * . - yf 




Illinois Legislative Studies Center 
SANGAMON STATE UNIVERSITY 
( Institutional Statements) 



This center coordinates university activities related to the 
Illinbis General Assembly, including, experiential education, 
applied research, and public service. 

The Illinois Legislative Staff Internship Program, the Illinois 
Private Sector Internship Program, and the Applied Legislative 
Study Term are major educational components of the ILSC, The 
Legislative Staff Internship Program, which provides an* opporturiity 
for outstanding ' graduate students from throughout the state to 
serve with leadership or nonpartisan rjfesearch agency staff for 
a period of nine and a half months beginning Oct. 1, is coor- ^ 
dinated for the Illinois Legislative Council by the center. The 
Private Sector Program is also a nine-and-a-half months graduate- 
level experience, but interns are placed on legislati've staffs 
of private associations which supply funding, 

""AppJ^ied research projects of the center are generally directed 
toward questions of public policy or legislative processes and 
afford both students and faculty the opportunity to conduct 
research and study in the legislative setting. 

Public service activities have included sponsorship of 
conferences and training sessions for legislators, legislative 
staff, and associated professionals. 

The center publishes a monograph series which reports the 
research projects and conferences conducted under its auspices.' 



Center for the Study of Middle-Size Cities 
SANGAMON STATE UNIVERSITY 
(Institutional Statements ) 



The Center for the Study of Middle-Size Cities was established 
to address* problems and issues common among cities with popula- 
tions in the range of 50,000 to 250,000. Although much research 
has been conducted on numerous aspects of the nation.' s largest 
metropolitan areas , the findings are seldom relevant to or in 
a form useful to cities of lesser size. Moreover, few middle- 
size cities have developed the capacity to conduct applied studies 
of the broad-range problems and issues relevant to their particu- 
lar interests* Consequently, many have difficulty in responding 
effectively to the increasing magnitude of economic, social, 
environmental, and governmental problems. 

The major objective of the center is to serve' tne interests 
of middle-sizev cities by: 

Conducting interdisciplinary, comparative, applied, and policy 
oriented research on a wide variety of issues. Research^ 
has been done in the areas of energy consumption analysis 
^health services delivery systems, transportation 
feasibility studies, public opinion polls, and criminal 
justice. 

Serving as an ' information and consulting resource center 'to 
assist social agencies, local governments, arid public 
and private organizations in their efforts fc<^ improve 
the quality of life and government of their communities. 

Gathering, organizing, and presenting information about 
middle-size cities in workshops and seminars for 
students at the university and for interested groups 
andAorganizations throughout the state. 



The Center for Legal Studies 
SANGAMON STATE UNfVERSITY 
(Institutional Statements) 



The Center for Legal Studies has been developed to serve Sangamon 
State's public affairs mandate in three basic ways: 1) to coordinate 
the clinical education aspects of the legal studies degree programs; 
2) to develop and deliver a program of law-related training; and 3) to 
engage in applied research activities. The Illinois Board of Higher 
Education has also given the center responsibility for administering 
'the educational component of a courts complex which is being planned 
for the Circuit Court of Sangamon County and the Fourth District Appel- 
late. - - y 

Many legal studies students have been successful in^findinga^variety 
of public and private law-related positions under the auspices of intern- 
ship and applied study programs administered by the center. Supervision 
of clinical education /provides information which is useful for program 
planning and career placements. One of /the center's continuing interests 
is to study ways to increase the use ofJ legal assistants in the public 
service. i / / 

The centjer is active in the development of law-related training 
programs whibh expand general knowledge about the law and provide in-ser- 
vice legal tlrainirLg for persons working in public agencies. These 
include: 9)| sunug^r workshops on law^related education for secondary 
education teache:t7s; 2) a probation training program which is a significant 
factor in efforts to improve the qyality of the state's professional 
probation workers; 3) training programs for persons working with juvenile- 
status offei^^der^; 4) in cooperation with state, local, and private 
agencies, init:j.^ation of a. series /of interdisciplinary workshops to 
improve conunur^'l cation between vo/unteers and professions who seek to 
divert juveniXe offenders from -^e court process; and 5) in cooperation 
vy.th the Univ^ersity of Illinois/ and the Illinois Department of Children 
and Family Services, development of a legal training curriculum and 
workshops fqr state social workers dealing with abused and neglected 
children, / 

The center's main, research interests, rural justice and the legal 
system in Illinois, provide the basis for applied and scholarly 
research projects intended to produce data for judicial policy develop- 
r ment as well as theoretical information for reference, publication, and 
further research, A recent in-depth survey of Illinois circuit court 
clerks and a current study of Illinois trial court judges will be 
important contributions to a better understanding of the legal system 
in Illinois, as it pertains to the delivery of rural justice. 

The training, clinical education, and research activities of the 
center provide Sangamon State students with many opportunities to 
supplement academic activities with practical experience. 
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SANGAMON STATE UNIVERSITY 



Mathematical Systems 

M.A. 
(40 Hrs.) 

PROGRAM FACULTY — D. Anton Florian, K. G. Janar(}an, Phjlip 

Koltun, King Lcc, Mary Kate Yntema. 

ASSOCIATED FACULTY —Umy Newman, Richard Newman. 

To meet (he ever-increasing demand for diverse quantitative skills, the 
Mathematical Systems Program offers courses in four areas of basic and 
applied mathematics: mathematics, statistics, computer science, and 
operations research. 

A student who plans to do graduate work in any area of mathematics, 
science, or engineering, or who wishes to pursue a career in teaching, will 
probably choose to take most courses in pure mathematics. Thejstudent 
concentrating in statistics will leam to uA and apply statistical techniques 
to real-life problems, and will acquire the skills of colleljtion, tabulation, 
analysis, and interpretation of data needed to provid^the quantitative 
information used in a modem technological society. Computer science at 
Sangamon State deals solely with software (development of the program 
that controls the machine) rather than hardware (the machine itself). 
Students are trained to design and analyze small-scale and/or large-scale 
computer systems and to design and implement the required systems 
programs. Usage of an outstanding variety of interactive and batch-proc- 
essing computing systems— including an IBM 360/75, CDC Cyber 72. and 
an HP 3000 — is integrated into the curriculum. Operations research deals 
with the application of mathematics to solve complex problems of human 
organizations. Students in this area analyze decision and control problems 
involving the interaction of inany factors and organizational components; 
construct mathematical, economical, and statistical descriptions or models 
of these problems; derive solutions from these nxxlels; and test and 
implement the solutions. 

Students are not restricted to concentrating in one of the four areas of 
the Mathematical Systems Program; they may choose courses from dif- 
ferent areas to fit their individual interests. Such students may matriculate 
^ after they have worked out a plan of study with an adviser, and after the 
plan has been approved by the mathematical systems program committee. 

ADMISSION 

All mathematical systems students are expected to have had a year of 
calculus before entering the program, and must demonstrate their profi- 
ciency by passing a test administered by the prograniJfeach year. Students 
who have not studied calculus may prepare for the test by taking MSU 409, 
and completing additional modules designed for the test. Students must 
pass their test before matriculation. In addition, each concentration within 
the Mathematical Systems Program has specific matriculation require- 
ments. 
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ADVISING 

Prior to registration for the first time, the stQdent should discuss with 
the program convener or any member of the mathematical systems faculty, 
the courses to be taken during the student's first semester at SSU. After 
classes begin, he or she is urged to choose a permanent adviser as soon as 
possible. Normally, the adviser will be associated with the concentration in 
which the student will be matriculated. ^ 

CX>MNfUNICATION SKILLS 

Before graduation each student will undeHake a graduation project, * 

which includes a written report, as one of the required courses. This report 
will be graded not only on content, but also on organization and clarity of 
expression. AH students are required to take a diagnostic test on their 
communication skills at the Learning Center early in their studies. Those 
needing help will be counseled accordingly. 

GRADING POUCY 

An acceptable grade for graduate students is normally an A or B grade. 
A grade of C may be counterbalanced by a grade of A in an MSY course at 
the same level or higher (i.e., a C grade in a 500-level course may be 
counterbalanced only by an A grade in a 500-level course). 

PROGRAM REQUIREMENTS 

The Mathematical Systems Program consists of four concentrations: 
Mathematics, Statistics, Computer Science, and Operations Re- 
search/Systems Analysis. A student may graduate after fulfilling the 
requirennents of or^ of these concentrations. In addition, a student may 
design an individualized program combining features from several con- 
centrations in consultation with an adviser; this program of study must be 
approved by the mathematical systems program committee to assure its 
coherence. 

The matriculation requirement is given for each concentration sepa- 
rately. Students who fail to matriculate arc so notified by the program 
convener. They may appeal this decision to the program up to the end of 
the semester in which they are notified. 

MATHEMATICS CONCENTRATION 
A student may matriculate after: 

1. Completing the equivalent of MSY 411; MSY 412; MSY 413; 
^MSY 415. 

2. Completing eight hours of graduate work in MSY courses at SSU 
with a grade of B or better. 

3. Passing the calculus examination. 

4. Taking the conrmiunications skills diagnostic test. 

An M.A. in mathematics involves 40 semester hours of graduate-level 
work, of which 32 hours must be in MSY courses. Of the 32 hours of MSY 
courses, 12 hours must be at the 500 level. Well-prepared students having 
had the equivalent of MSY 411 and 412 Linear Algebra, MSY 413 
Abstract Algebra, and MSY 415 Advanced Calculus may waive 10 hours. 

The general university requirement qf a graduation project may be 
satisfied by taking MSY 518. This course requires the student to develop a 
presentation, in writing and orally, of some aspect of mathematics not 
formally studied in class. The topic and presentation should demonstrate 
the student's ability to bring together, in a coherent fashion, theory from 
different mathematical fields. 



OPERATIONS RESEARCH/SYSTEMS ANALYSIS 
CONCEffTRATlON 

MSY470 OPERATIONS RESEARCH/SYCTEMS ANALYSIS 

OuKicd field expenenoe in applying operations research and lystcmi analysis techniques 
to a real problem. Description of current projects available from instructor. No prior 
experience necessary. May be repealed for maximum of 8 hours. Offered fall and spring. 

MSY 472 CONSTRUCTION OF DETERMINISTIC OPERATIONS 

RESEARCH MODELS Hn.) 
Construction and application of standard deterministic models in operations lesearch. 
Includes linear programming, nonlinear programming, network analysis, inventory, 
models, and dynamic programming. Offered in fall. 

MSY 473 CONSTRUCTION OF PROBABILISTIC OPERATIONS 

RESEARCH MODELS Hn ) 

Construction and application of modeU which involve use of probability and sUtUtics. 
Topics include qucucing theory, inventory models. Markov processes, leliability. and 
simulation. Knowledge of calculus, probability, and sUtistics required. Offered in spring. 

MSY 474 SOLUTION OF DETERMINISTIC OPERATIONS 

RESEARCH MODELS (2 Hr».) 

Methods for deriving solutions from standard deterministic models discussed in MSY 
472. Prerequisites: MSY 472 or equivalent and calculus. Offered in fail. 

MSY 475 SOLUTIONS OF PROBABILISTIC OPERATIONS 

RESEARCH MODELS (2 Hn.) 

Methods fot deriving solutions from standard probabilistic models discussed in MSY 473 
P^e^equisitc: MSY 473 or equivalent. Offeied in spring. 

MSY 480 SElvteNAR IN OPERATIONS RESEARCH/SYSTEMS , 

ANALYSIS ^ ) 

Recent advances in operations research. Open to students concentrating in OR/SA. 
Maximum of 2 hours may be applied to degree. 

MSY4S1 LINEAR PROGRAMMING (4 Hn.) 

Theory underlying linear programming methods. Includes simplex procedure, duality, 
sensitivity analysis, and integer programming. Ptoblems are formulated and solved 
through use of existing computer codes. No prior knowledge of linear programming or 
computer programming required. Knowledge of algebra required. 

MSY 483 FORECACTING (4 Hn.) 

Techniques of forecasting and their application. Linear regression models, time series 
analysis including Box-Jenkins and other more advanced techniques, exponential 
smoothing. IVerequisites: MSY 422 ot equivalent and calculus. 

MSY 485 SYSTEMS SIMULATION (4 Hn.) 

Monte Carlo techniques, random numbers and random deviate generation, variance 
reducing techniques, and applications. Knowledge of statistics and computer program- 
ming required. 

MSY 570 OPERATIONS RESEARCH/SYSTEMS ANALYSIS 

PRACnCUM (4Hn.) 

Fmal practicum of each OR master's candidate, bringing all previous swdy to bear on one 
advanced problem of practical significance. 

MSY 580 ADVANCED TOPICS IN OPERATIONS 

RESEARCH/SYSTEMS ANALYSIS (4 Hn.) 

Advanced topics from literature of operations research and systems analysis. May be 
repeated for indefinite number of credit hours, but particular topic may not be repeated for 
credit. 

MSY 581 QUEUEING THEORY (4 Hn.) 

Structure and basic theory of queues, Poisson queues. non-Pdisson queues, renewal 
theory, and applications. Prerequisite: calculus and statistics. 

M.A. degree students may take the following course as part of their concentration in the 
OR/SA Option. 

ACC 421 Administrative Uses of Accounting Information 
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Computer science concentration 



451 COMTPllTER FUNDAMENTALS AND PROGRAMMING I (2 Hn.) 
bitroduclion to prpgramming in • higher>level language such ai Pascal. Emphasizes 
simciuied programming techniques. Students may not take both MSY 451 and MSU 414 
for Cfodit. 

MSY 4S2 COMPITTER FUNDAMENTALS AND PROGRAMMING H (2 Hn.) 
Continuation of MSY 451 . Students may not take both MSY 452 and MSU 415 for credit. 

MSY 453 COMPUTER ARCHITECTURE (4 Hn.) 

Interna] computer organization, general computer addressing methods, general internal 
data representation. OS/370 assembly language programming with macro facilities, micro 
programming, subprogram structure and linkage, coroutines, general data management, 
basic systems programs. Prerequisite: ability to program in a higher-order language. 
Lecture/laboratory course. 

MSY 454 INFORMATION ^UCTURES (4 Hn.) 

Basic data organization, list structures, strings, arrays, tree structures, computer storage 
management, memory allocation and collection, sorting table construction and searching, 
pfogramming language dau atructuies. Prerequisites: MSY 451 and MSY 452 or 
equiva' 
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MSY 455 STRUCTURE OF PROGRAMMING LANGUAGES (4 Hn.) 

Comparative aiutomy of programming languages, daU structures, central structures, 
run-time implementation and envirofunent, and their relation to design criteria. Language 
acquisition techniques. Use of APt, Basic, and Snobol, among others. 

MSY 457 COMPaER ARCHITECrURE , (4Hn.) 

Syntax analysis, symbol Ubie construction, object code generation, optimization tech- 
niques, boot-strapping, compiler-compilers. Prerequisites: MSY 454 and 455 or equiva- 
lent. 

MSY 459 DATA BASE MANAGEMENT (4 Hn.) 

Presenution and appraisal of the technology and practice of DaU Base Management 
Systems. Prerequisite: MSY 454. 

MSY 460 TOPICS IN COMPUTER SCIENCE (4 Hn.) 

Topics vary. May be repeated for an indefinite number of tiours. 

MSY 461 OPERATING SYSTEMS PRINCIPLES (4Hn.) 
Batch multiprogramming, real-time, and time-sharing concepts; job and task manage- 
ment; storage management; data management; linkage editors; resource allocation. 
Prerequisite: MSY 4S4 or equivalent. 

MSY 462 SYSTEMS PROGRAMMING LABORATORY (4or 8Hn.) 

DestKn and implementation of a cnmnl^t^ «/>ftu/af^ «vct#>m* Kn«ir nrwratine svstem. 
assembler, loaders, utilities, program language compiler. Prerequisite: MSY 457 and* 
MSY 461 or equivalent. Lecture/laboratory course. 

MSY 465 LEGAL ISSUES IN COMFUTING (4 Hn.) 

Topics include contracting for computer services; liability for programming enors; 
taxation of computer systems; protection of proprietary software; privacy and data-banks; 
electronic funds transfer systems; information utilities; and government regulation of the 
computer industry. 

MSY 553 STRUCTURED PROGRAMMING (4 Hn.) 

Systematic examination of literature on structured programming concepts. Other topics 
include nxxJular programming, software project management, documentation, and con- 
finrution of program correctness. Languages designed to encourage structure program- 
ming, such as Pascal, are utilized. Prerequisite: knowledge of some higher-level lan- 
guage. 

MSY 555 COMPUTER GRAPHICS (4 Hre.) 

Operation of graphic-devices, picture models and data structures, display software. 
Prerequisite: MSY 454 or equivalent. 

MSY 557 DATA COMMUNICATIONS (4 Hn.) 

General communication concepts, transmission control hardware, telecommunication 
software, network design and control. Prerequisite: MSY 461 or equivalent. 

MSY 561 LARGE^ALE COMPUTER SYSTEMS (4 Hn.) . 

Advanced computer architecture: virtual memory, multiprocessors, array processors 
(ILLIAC IV), string and array processors (CDC STAR 100), associate memory systems. 
Prerequisite: MSY 461 or equivalent. 

MSY 563 ADVANCED OPERATING SYSTEMS (4 Hn.) 

Analysis of large operating systems: OS/MFT, OS/MVT, OSA^S, Bunoughs MCP, 
CDCSCOPE. Prerequisite: MSY 561 or equivalent. 

MSY 565 PERFORMANCE EVALUATION SEMINAR (4 Hn.) 

Tools and techniques for performance evaluation of computer systems. Integrated 
hardware/software systems, user programs, and systems programs considered. Prerequi- 
site: functional knowledge of operating system principles and computer architecture. 
Prerequisite: MSY 454. 

MSY 569 INDIVIDUAL PROJECT (4 Hn.) 

Final exercise of each cohiputer scieiKX Master of Arts candidate, bringing all previous 
fltudy 10 bear on one advanced problem. Laboratory course. 



MSY440 TOPICS IN STATISTICS . (4 Hrv.) 

Vviout topics; description changes depending on topics offered. May be repeated for an 
indefinite ntunbef of hours. 

MSY 441 STATISTICAL DESIGN AND ANALYSIS (4 Hra.) 

Fundamental principles of design, completely randomized experiments, randomized 
blocks. Latin squares, Graeco-Latin squares; cross-over designs; split pM designs; 
fractional experiments » complete and partial confounding; fractional replication, experi- 
mcnul and sampling errors, and componenu of variance and co-variance. Prerequisite; 
MSY 422 or equivalent. 

MSY 450 TOPICS IN PROBABILITY (4 Hrt.) 

Various topics; description changes depending on topics offered. May be repeated for an 

indefinite number of hours. Prerequisite: MSY 421. 

MSY 535 MATHEMATICAL STATISTICS I (4 Hra.) 

Techniques for obtaining and using information in the presence of uncertainty. Includes 
probability distributions, exact and limiting sampling distributions, principles and 
methods of estimation, order statistics. Prerequisites: MSY 415, MSY 425 or equivalents. 

MSY 536 MATHEMATICAL STATISTICS n (4 Hra.) 

Continuation of MSY 535. Point estimation of one parameter; suflkiency and complete* 
«;vness; maximum likelihood estimation; hypotheses testing; Neyman>IVarson Lemma and 
uniformly most powerful tests; analysis of variance and certain nonparametric methods. 
Prerequisite: MSY 535 or equivalent. 

MSY 537 STATISTICAL ECOLOGY (4 Hra.) 

Ecological problems and sutistical distributions. Includes discrete and continuous dis> 
tributions; construction of models in scientific work— sampling models, models for birth 
and death processes for both counts and inter-event times, multivariate models, inter- 
relations and stmctures. estimation, and tests. Prerequisite: MSY 425 or equivalent. 

MSY 538 SAMPLING TECHNIQUES (4 Hra.) 

Derivation of standard results of finite population sampling theory. Includes simple aitd 
stratified random sampling, systematic sampling, multistage sampling, regression, aitd 
rati'o estimation. Effect of costs on sample allocation. Prerequisite: MSY 425 or equiva- 
lent. 

MSY 539 ENVIRONMENTAL DATA ANALYSIS (4 Hrt.) 

Material is centered around live problems. Topics include statistical properties of 
environmental data; characteristics and parameters of quality; distributions of parameters 
of environments; sources and magnitude of errors. Rexibie format, with combination of 
lectures, seminars, and projects. 

MSY 540 SEMINAR IN STATISTICS (1^ Hrt.) 

Topics vary. May be repeated for an indefinite number of hours. 

MSY 543 APPLIED STOCHASTIC PROCESSES (4 Hrt.) 

BcnK>u]li and Poisson processes. Markov chains and processes, birth and death process, 
and time dependent stochastic processes. Suitable for students in business, economics, 
and any option of the Mathematical Systems Program. Prerequisite: MSY 425 or 
equivalent. 

MSY 544 DISTRIBUTION THEORY (4 Hrt.) 

Probability distributions arising in sutistical inference. Univariate and multivariate 
distributions. Properties of distribution furxrtions and characteristic functtorts. Important 
limit theorems. Prerequisite: MSY 425 or equivalent. 

MSY 545 LINEAR STATISTICAL MODELS (4 Hn.) 

Quadratic forms, linear hy^hesis models, hypothesis tests, regression, analysis of * 
variance and co- variance, fixed aitd random effects models, multiple comparfsons. 
designs. Prerequisite: MSY 425 or equivalent. 

MSY 546 MULTIVARUTE ANALYSIS (4 Hrt.) 

Properties of the multivariate normal distribution. Sampling distributions and tests in 
multiple correlation and regression. Hotelltng's T statistic, discriminant analysis, mul- 
tivariate normal variable. Canonical correlation and principle component analysis. Pre- 
requisite: MSY 425 or equivalent. 

MSY 549 GRADUATE PROJECT (1-4 Hrt.) 

In area of statistics to be decided upon with instructor. A written report aitd an oral 
presentation required. 

MSY 550 SEMINAR IN PROBABILITY (M Hra.) 

Topics vary. May be repeated for an indefinite number of hours. 



MSYSOi CX>MPirrABILrrY (4Hr».) 
Turing nuchinet, univmal Turing machinet; the hftlting'problemi; Oodel niimbenng; 
unaotvability: recursive sets and functions; recursively enumerable sets; decision prob- 
lems and undecidability. Prerequisite: MSY 407 or equivaknt. 

MSY510 ADVANCED TOPICS IN ALGEBRA (M Hn.) 

Various topics; description changes depending on topics offered. May be repeated for an 
indefinite number of hours. 

MSV518 GRADUATE PROJECT (1-4 Hn.) 

In area of mathematics decided upon with instructor. A wrinen report and an oral 
presentation required. 

MSY 519 COMPLEX ANALYSIS (4 Hn.) 

Discussion of the con^lex plane, complex functions, Cauchy-Riemann equations, Taylor 
and Laurent expansions, contour integration, and conformal mapping. Prerequisite: MSY 
4IS or equivalent. 

MSY 520 ADVANCED Tones IN ANALYSIS (4 Hn.) 

Various topics; description changes depending on topics offered. May be repeated for an 
indefinite number of hours. Prerequisite: MSY 415. 



STATISTICS CONCENTRATION 

MSY 421 PROBABILITY AND STATISTICAL APPLICATIONS (2 Hn.) 

Definitions of probability; algebra of events, addition and multiplication rules; permuu> 
tions and combinations; random variables and probability distributions; expected value of 
a random variable; some cornmon statistical distributions. Statistical applications of 
probability via binomial model— prediction and decision-making. 

MSY 422 STATISTICAL ANALYSIS (2 Hn.) 

Presentation of data; numerical description; discrete and continuous random variables; 
uniform exponential and normal distributions; statistics, and sampling distributions; 
centra] limit theorem; students t. chi-square, and F-distributions; ideas of estimation and 
testing of hypothesis for normal populations; confidence interval estimates; concepts of 
regression and correlation. Prerequisite: MSY 421 . 

MSY 425 STATISTICAL INFERENCE (4 Hn.) 

Random variables and their distributions; moment generating functions; central limit 
theorem; important statistics; distributions of certain statistics; basic ideas of inferential 
sutistics; estimation and tcsu of significance with special emphasis on treatment of actual 
data; goodness of fit tests. Prerequisites: MSY 421 and MSY 422. 

MSY 428 DISCRETE STATICTICAL MODELS AND METHODS (4 Hn.) 

Systematic study of probability models and statistical models pertaining to statistical 
analysis of daU consisting of single and multiple counu. Prerequisite: MSY 421 or 
equivalent. 

MSY 429 DYNAMIC PROBABILISTIC SYSTEMS ANALYSIS (4 Hn.) 

Analysis of probabilistic systems which are dynamic in time with aid of theory of 
probability and stochastic processes. Includes Markov processes; recurrent events; 
general random processes and their applications to analysis of various systems in 
business, economics, ecology, and sciences. Prerequisite: MSY 421 or equivalent. 

MSY 436 APPLIED MULTIVARIATE ANALYSIS (4 Hn.) 

Introduction to multivariate statistical methods; multiple regression and correlation, 
principal components* anonical correlations, partial correlations, discriminant and factor 
analysis. Concentrates on methods of daU analysis using computer packages rather than 
traditional theoretical approach. SuiUble for the social science student as well as the 
statistics major. No prior knowledge of computer programnung required. Prerequisite: 
MSY 422. 

MSY 437 APPLIED REGRESSION ANALYSIS (4 Hn.) 

The simple linear regression model , developed and extended to multiple linear regression . 

polynomial regression, and stepwise regression. Practical problems are solved using both 

packaged computer regression routines and routines studcnte learn to write themselves. 

No prior knowledge of computer programming required. Prerequisite: MSY 422. 
MSY 438 SURVEY SAMPLING (4 Hn.) 

Basic course in principles of sampling for assessment of data in business, social sciences, 
or natural resource management. Sampling problem, selection of samples, designing 
questionnaire, estimation of means and variances, simple and stratified random sampling » 
systematic sampling, and cluster sampling. 

MSY 439 NONPARAMETRIC STATISTICS (4 Hn.) 

Statistical methods that do not depend upon particular form of the deruity fuiKtion of the 
underlying distribution. Includes selected distribution-free tests and estimation techniques 
including sign lest. Kolmogorov-Smimov, Wikx)xon signed rank. Mann-Whitney tests. 
Chi^iquare and rank correlation tests. Prerequisites: MSY 421 and MSY 422 or equiva- . 
lent. 



MATHEMATICS CONCENTRATION 

MSY400 TOPICS IN GEOMTTRY {l^Hn.) 
V«rioui topics : detcription changes depending on lopici offered. May be ivpeatcx] for an 
indefinite munber ol hours. 

MSY4a7 FOimDATION OF MATHEMATICS (4 Hw.) 

Gtsctusion of the axiomatic system and infinite seU. and how they pcoduoed oontradic* 
lions in mathematics in the late 19lh century. Attempts to free mathematics from these 
contradictions and Godcl's Theorem are described. 

MSY4I0 Tones IN ALGEBRA (H Hrt.) 

Various topics; des^ciption changes depending on topics offered. May be repeated for an 
indefinite number oflhours. 

MSY 411 UNEAR ALGEBRA I (2 Hra.) 

Systems of linear equations, matrices, vector spaces in Euclidean n-space, linear depen- 
dence and independence. 

MSV 412 UNEAR ALGEBRA H (2 Hrt.) 

Abstract vector spaces, bases for finite dimensional spaces, linear transformations, 
similarity canonical forms, eigenvalues, quadratic and bilinear fornu. 

MSY 413 ABSTRACT ALGEBRA (4 Hn.) 

Theory of groups, rings, and fields. Subgroups, ideals, integral domains, quotient 
algebras, isomorphisms, and homomorphisms are covered. Prerequisite: MSY 412. 

MSY 415 ADVANCED CALCULUS (4 Hn.) 

Introduction to basic theory of analysis including rigorous treatment of sequences, series, 
continuous functions, theory of differentiation, and Ricmann integration. Pret^uisitc: 
one year of calculus. 

MSY 417 NUMERICAL ANALYSIS (4 Hrt.) 

Introduction to fundamental numerical algorithms; elementary error analysis; polynomial 
interpolation; solution of linear and nonlinear systems of equation; numerical solution of 
differential equations. Prerequisites: calculus; MSU421 or MSY 411; MSU 414 or MSY 
451; or equivalents. 



MSY 418 METHODS OF APPLIED MATHEMATICS (4 Hn.) 

Various topics for science and mathematics students; nuy include ordinary and partial 
differential equations, fourier scries, vector analysis. Emphasis is on application. Prereq- 
uisite: calculus. 

MSY 419 DIFFERENTIAL EQUATIONS (4 Hrs.) 

Initial value problems. Topics include existence and uniqueness of solutions, linear 
systems, and autonomous systems. Prerequisite: MSY 415 or equivalent. 

MSY 420 TOPICS IN ANALYSIS (M Hr».) 

Vvious topics; description changes depending on topics offered. May be repeated for an 
indefinite number of hours. Prerequisite: MSY 415. 

MSY 500 ADVANCED TOPICS IN GEOMETRY (1-4 Hra.) 

Various topics; description changes depending on topics offered. May be repeated for an 
indefinite number of hours. 

MSY 507 SYMBOLIC LOGIC (4 Hra.) 

Formal treatment of the propositional and predicate calculi. Concepts of validity, 
implication, deductibility, consistency. arxJ completeness. Smdent must be able to read 
and write proofs in abstract mathematics. Prerequisite: MSY 407 or equivalent. 
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MATHEMATICAL SYSTEMS/Coursc Descriptions 
SERVICB COURSES FOR NONMAJORS 

MSU401 APPUED ffTATISrnCS I (4 Hrg.) 

For fionmMh maion. Introduction to imk elementi of probability and sUtistlcal theory. 
Topics nuiy include analysis of data; finite sample spaces; probability distributions, 
stotiatical inference; testing of hypotheses; regresiion and conelalion. Adequate b«ck- 
ground in high-Khool algebra required. Smdents may not take more thui one of MSU 
401 . MSU 305. or MSU 403 for degree credit. See SOA 413. 

MSUJOa APPUED CTATISnCS n (4Hrf.) 
Linear tegression and correlation, analysis of enumerative dau, test (Utistics, random 
sampling, design of experiments — black and Latin square designs, analysis of variance, 
certain nonparametrtc tests. Prerequisite: MSU 401. See SOA 414. 

MSI) 403 90 YOU THINK YOU CANT DO MATH! (4 Hw.) 

Attempt to reduce anxiety about mathematics. Bnish-up on basic mathematical skills. 
Olimpies of history and preaent-day applications of mathematics. 

MSU 405 A COMPUTER-ORIENTED APPROACH TO CTATKrHCS (4 Hrv.) 
Introduction to statistics. Students with no prior knowledge in comp^^ progranuning 
learn to uie packaged statistical programs and to write their own programs as they learn 
about lirmilations, descriptive statistics, elementary matrix methods, inferential sUtistics, 
regression, and correlation. Students may not take more than onie of MSU 401, MSU 305, 
or MSU 405 for degree credit. Prerequisite: high-school algebra. 

MSU 406 SAMPLING FOR ACCOUNTING AND AUDITING (4 Hi%.) 

For accounting and auditing students. Topics may include sarnpling principle, sampling 
plans, attribute and variable sampling, selection techniques, random number sampling, 
systematic and stratified sampling, sample size determination, and estimation procedures, 
simple extension, difference ratio and regression methods. Prerequisite: MSU 401 or 
equivalent. 

MSU 407 QUANTITATIVE ANALYSIS (2 Hra.) 

Statistical and quantitative methods from the perspective of administrative decision-mak- 
ing. The logical basis of modem quaniiutive techniques and their application to health 
services administration problems. Sec HSA 407. 

MSU 400 HEALTH RESEARCH ANALYSIS (2 Hra.) 

Quantiutivc techniques as applied to the health field. Includes regression and coneUtion. 
analysis of variance, and introduction to operations research. Prerequisite: HSA 407 or 
equivalent. See HSA 408. 

MSU 409 TECHNIQUES OF ANALYSIS (2 Hrs.) 

For nonmathematics majors. Techniques of differentiation aixJ integration. Self-study 
modules on slides and tape in the Learning Center. 

MSU 413 OPERATIONS RESEARCH FOR MANAGERIAL 

DECISIONS (4 Hr,.) 

Introduction to methods of operations research and management science; applications to 
government, industry, education, and health. Prerequisite: high-school algebra. 

MSU 414 INTRODUCTION TO COMPUTER PROGRAMMING I (2 Hra.) 

Introduciion to computer programming for nonmath majors. Interactive use of Basic, an 
early learned language, is emphasized. Students may not take both MSU 414 and MSY 
451 for credit. 

MSU 415 INTRODUCTION TO COMPUTER PROGRAMMING H _ (2 Hr».) 

Continuation of MSU 414. Further techniques of programming and problem-solving 
Students may not take both MSY 452 and MSU 415 for credit. 

MSU 421 MATRICES: A MATHEMATICAL TOOL (2 Hn,) 

P""^'y^ nonmathematics nuijors. Understanding of quantitative tools used in 
^udyingH|% dis^lines. Introduction to systems of linear equation* matrix manipula- 
tion, and determinants. Emphasis is on using these tools, rather than proving theorems. 
Prerequisite: high-school algebra. 

MSU 423 COMPUTER FUNDAMENTALS FOR ADMINISTRATION (2Hr«.) 
Fundamentals of data processing and computer systems. Use of Basic programming 
language in business problem-solving. Applications of time^sharing. 

MSU 431 MATH GAMES (2Hn.) 
Introduction to the use of games to teach arithmetic. Mostly for primary ^ secondary 
teachers. 



MSY 425 Statistical Inference 4 hours 

OR/SA Practicum 10 hours 

(MSY 470-6 hours and MSY 57(M hours.) 

(Up lo four hours of other OR course work substimtcd 

for students with project experience.) 
In addition, the student must pass the OR/SA Core Exams, display 
competency in reading OR/SA literature, and demonstrate the ability to 
lead an operations leicarch sUidy. A handbook providing detailed degree 
requirements is available from program faculty. 

Quantitative Tool Subjects and OR/SA Core 

Competence in the fundamentals of a variety of quantitative disciplines 
is necessary to oblain, analyze, and evaluate information for sound 
decision-making. Therefore, the OR/SA student is required to take the 
following courses unless the skills needed have been demonstrated by 
previous course work. 

ACC 421 Administrative Uses of Accounting 

Information 4 hours 

MSY 41 1 Linear Algebra I 2 hours 

MSY 41 2 Linear Algebra II 2 hours 

MSY 421 Probability and Statistical Applications 2 hours 

MSY 422 Statistical Analysis 2 hours 

MSU 414 Introduction to Computer Programming I 2 hours 
To ensure breadth in the fields of operations research and systems analysis, 
the student is required to demonstrate mastery of the techniques of defining 
problems, constructing mathematical models, and deriving solutions via a 
scries of six competency exams. A reading list is available for each exam. 
The student may prepare for these examinations by taking the following 
OR/SA Core courses: 

MSY 472 Construction of Deterministic Operations 

Research Models 2 hours 

MSY 473 ^ Construction of Probabilistic Operations 

Research Models 2 hours 

MSY 474 Solution of Deterministic Operations 

Research Models 2 hours 

MSY 475 Solution of Probabilistic Operations 

Research Models 2 hours ^ 

The graduate student may matriculate after: 

1 . Earning a B or better in the first eight hours of MSY courses, four 
of which must be in OR; or earn a B average in the first 1 2 hours of 
MSY courses (four of which musl be in OR) and earn B or better in 
the OR course. In either case all incompletes must be removed and 
their grades counted. 

2. Passing the calculus examination. 

3. Taking the communications skills diagnostic test. 

The university requirement of a graduation project is normally satisfied 
by MSY 570 OR/SA Practicum. 
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OPERATIONS RESEARCH/SYSTEMS ANALYSIS 
CONCENTRATIONS 

Operations Reiearch/Systems Analysis (OR/SA) is concerned with 
applying quantitative techniques to problem-solving and decision-making 
The program provides options of interest to students with nontechnicaf 
backgrounds as well as those with quantitative backgrounds. There are two 
master's degree options: tha M. A. in public systems analysis and the M.A 
in operations research. Basic to both is the OR/SA practicum during which 
students apply quantitative problem-solving techniques to the solution of 
real problems. 

The M,A. in Public Systems Analysis 

This profwn is designed to interest the student whose undergraduate 
specialty differed from the study of techniques of quantitative problem* 
solving. Although candidates need not have strong mathematics back- 
grounds, they must have the willingness to learn various types of applied 
mathematics necessary to use operations research and systems analysis 
techniques. Entering students are expected to have a bachelor's degree in a 
nonquantitative discipline. The program generally requires 40 semester 
hours of study; however, students may petition the mathematical systems 
program committee for up to 10 semester hours of advanced standing. The 
course requirements for this degree are: 

MSU 409 Techniques of Analysis < 2 hours 

OR/SA Core courses ^ - 8 hours 

400- or 500-Ievel course work related to problems 

in the public sector 12 hours 

OR/SA Practicum 10 hours 

(MSY 470-6 hours and MSY 570-4 hours) 

(Up to four hours of other OR course work substituted for 

Students with project experience.) ^ 

in addition, the sUident must pass the OR/SA Core Exams, display 
competency in the quantitative tool subjects described later, and demon- 
strate the ability to use operations research in ^hc public sector. 

The M.A. in Operations Research 

^ This program is for the student with an undergraduate degree in 
science, engineering, or mathematics (including computer science, 
OR/SA, and statistics) who is interested in .becoming an operations 
research analyst or systems analyst. The M,A. requires 40 semester hours 
of wof:k, up to M) hours of which may be waived for the student with a 
good background in operations research, statistics, or mathematics. (See 
quantitative tool or OR/SA Core courses described later.) Students con- 
centrate on mathematics) theory underlying techniques of operations re- 
search and systems analysis and develop skill in supervising an operations 
research study. The course requirements for this degree are: 

Opef^tions research (excluding OR/SA Core courses 

and OR/SA Practicum 12 hours 

Mathematics (past calculus) 4 hours. 
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STATISTICS C0NCENTRA|1pN 



The entnmcc requiretnents W.a student 



1. 



ddmpleting eight hoiin^ of the j^llowing 12 
Linear Algebra; MSY 455 |p(ticaljnfei 
vancbd Caldulus 



nceiitrating in statisttc^/^lv: 
irs: Misy 41-l4i2 





I |praduate-:|[evel MSY^ 
ajldS^tudent.^^ 
^n. 

'which 
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e|..MSY 415 Ad- 
rses with grpqes of 



2\ Earning eighl hours j 
B or better a gri 

3. Passing the calculus^j 

4. Taking the communii 
v> An M:A. in stat^tics requi 

must be in statistics, at least 
stud^tim»t-also take four 

MSY415 Advanced Cafi 

MSY 417 Numerical Aitalysis 

MSY 3f9 Complex Analysis' 

If the student has not had^vanced calculus as lati undergpKhiate, the 
' four hours t^ust be in advan^'c^ulus. 
linev fli^gebra must take MSY 41 1 iMMSrf 412 l!;near j^lgiebt^i'^ P as 



tic testi* ^ . V " « ^ 
i^hours. vA^oCal of 2l^hours 
the 500 level/ |it addition, a 
its from the following list: 



part of the electives. Up to 10 hpui 
Student who h^ Meif proba^I 
analy^isT^^isticjn inference* V 
The general, university requii 
by taking MSY 54d. The student; 
oral teport on some topi( hot. 




the/;totaI 46 may ^a^^^ ^ ; 
""stical ap]plicatipns» \tatist|cal 
jjbna ak ajijun^e^^^aduate. ^ 
of a graduation prqject is iilitisfied 
required to ^velop a writteniukl^ 
jy/ stiidl^ in this «x>unev The topic 



and presentation -should, demon£trji|ll]^st^^ ability to bring together^ 
theory from different fields of t^-^^^ * ' 



lies. 



COMPUTER SCIENCE CQNCENrtFRApO^ 



The student may erifef Ac poifbentratiph after: ; - ' / 

I. Dc^nstratin^ codrs^ 9r competency in subject areas 

required of^- 
MSY 451 



undergraduate in coipputer science at/SSU: i.e., 
iputer/i^urKiamentalj^ and Progranrmiing I; MSY 452 



2: 



Cqmputer Fiindamen^als and Progfanuning 11; MSY 453 Computer 
Architecnird; ^SY/fl^. Information Structures; MSY 455,Stnic- 
tyre of Progfai^min^ Languages; and MSY 461 Operating Systems 
I^nciples. These courses will not count toward hours required for 
the ihaster's degree. / 

Completing eight houis^ better work in graduate-level MSY 
courses beyond the courses listed in No. 1. 
• 3. Passing the calculus examination. 

4. Taking the communications skills diagnostic test. 
The M. A. in computer science requires 30 seme^&teriiours, 24 hours of 
which must be in computer science or related n^mematical systems 
courses. 

The university requirement 0/ a graduation project is satisfied by taking 
MSY 569 Individual Project. k 



r 



ERIC 



7-18 



173 



Practical Significance 
ahd Mathematical 
Models In 

Admlnlstratlye i 
■> Research 

James F. McNamara 



An editorial inaugurating a new department in the Educational Researcher—' 
**RAD in Progress in Schook"-4)y Richard Schutz was concerned, with the 
deference between academic research on schools and operational reisearch in 
schools.* According to Schutz the difference is in terms of context and 
communication, and not in terms of methodology or merit. Schutz notes f urther 
that context differences are rather apparent but that communication differences 
in the sense of availability and frequency of reporting mechanisms heavily favors 
research on schools. Conceding that research on ichools^and research in schools 
both can be Conducted by either a school or extra-xhool agency, research in 
achools is typically an intraschool activity, and research on schools is charac- 
terized as an extra-school agency acthdty. Finally, Schutz points out that there is 
little value in transforming one kind of research into the other, althou^ both 
are important to research-and-development progress in Education* : 

Even though tliis analysis w^s initially derived for the larger educational 
rcscarch*and -development community, there are no compelling reasons to alter 
, the description for operational and academic research ac^tiei^^in educational 
administration. Further, there is littk question that bcra kinds, of inquiry- 
academic and operational research-have potentiaJ;|pr conlfetoting td knowledge " 
and theory development in educational administration. J]^^tiufe-^f'^^ 
and operational studies is of paramount import in this respect. Jlow can the** 
credibility of research and research findings b^ established? And, can, the 
cjedibility of both academic and operational research be ascertained in the same % 
way? 

It is important to explore systematicdliy the extent to which critical 
assessments of design and analysis shed^^gjit on the credibility of research in an 
area and the extent to which sucli? assessment provides leads for knowledge 
pijoductioniand synthesis or theory jJcvelopment. In this chapter I wish to 
demonstrate that an interest io critical appraisal of research designs and data 
analysis procedures should be viewed as a highly relevant research priority not 
only from the point of view of coriducting research but also iri terms of 
reporting research within the prdfessioiial arena. It is unfortunately frequently 
the caae. that consumers of research in educational, Ittminlstration. and aome 
researcheiK^^emselves, often view des<;riptions of research and sAtiitidil 
iill^ddiQlo^ as kss interesting than^the discussion of final resdu. { 





Chapter 10 in Glen L; Inmegart and William L. Boyd 
.-v^^eds . ) . ProbTein Finding in Educational Administration;^ 
^ ^yrends Un Theory and "Research , Lexingto-n, Massachusetts 
■*?^:je}cington Books , 1979 . 
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* linlii^t of Schutz*t diiiiihction.betw 

ichools, and the corre^>ondihgneed to attend mo^e accuiatety to the similarities 
and difTerenoes of these two inquiry orientations, this chapter is divided into 
two m^or parts. ThcJirst part will concentrfte on academic; research. Here one 
^ approach for cond^c^g a critical apprai»l of design and method will be 
^ - iDustrated. The apprk&l will center on a single research itsue, the distinction 
between statistical and ppctical significance, hi^jikt second part, the concern wQl 
be with operational inquiries.^ Since there is a dearth of reporting of these kinds 
of studies^ the educational administration literature, and since there is lib 
available precise assessment procedure (such ii practical significance with 
academic studies), the design and analysis considerations that should guide 
operational research will be identifled first. Then an actual operational researdi 
effort, one also illustrating a mathematical modeling approach, will be discussed 
and analyzed.. The chapter will close with an overview of selected contemporary 
research issuj|^that appear to have been given relatively low priority in some 
profession^^tors. 

Statistical and Practical Significance' » 

Two kinds of statistical tests of particular interest to rcsciarchers are those that 
test for the significance of relationships and those that test for the signiflcance 
of differences.* To determine whether the'fe are rignificant differences among 
two or more'groups, researchers frequently employ a single classification analysis 
of variance. This set of statistical decision niles allows one to specify directly the 
statistical significance associated with the test of an experimental hypottiesis of 
interest. Practical significance, on the other hand, depends on an accurate 
estimate of the strength of a statistical association. The practical significance 
assessment usually follows the design employed in tests for the significance of 
relationships, and of^n begins by asking, "How much of the variance in a 
criterion measure can be accoimted for by a prediction measure?" 

Both statistical and practical significance use the information reported for 
an F test . This can be iDustrated using the ai^j^as of variance (ANOVA) results 
reported in a study by Shetty ^nd Carlisle, which attempted to analyze faculty 
perceptions regarding the success of a management by objectives (MBO) program 
implemented in a major land grant university/ 



Independent Variables in the ANOVA Design i 
"^^"^ f I 

A total of 109 professors was grouped according to three professorial chayacter- 

iitics: prpfesaorial rank, tenure stotu^, and length of service in the university. 

The number: of groups for each of these three independent variables is given in 

table 10*1.: Hence it can be observed that tenure status has two groups. 

Moreover; 6|^9f ;the 109 professors participating in the study were tenured, 

whereas the l^aining 47 participants were not. 



Oiterion: Variable in the ANO VA Design 

To formulate a single criterion variable Shetty and Carlisle first solicited faculty/ 
perceptions regarding the success of the MBO program on ten dimensions of 
interest. These ten re^onses were then averaged to provide a single indicator for 
each of the 109 faculty membent 
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To examine the relitiontfiipi between various, faculty characteristics and 
perceived success of the MBO program, three ANOVA testi were developed, 
using the null hypothesis of no difference among means. For all thm fiests, 
statistically significant differences were reported. These results are also ihdivn iir 
table 1 0-1. ^Following an obvious trend for most statistlcaf studies reported in 
the Educational Administration Quarterly, the authors* decision to reject the 
null hypotheses terminated the formal statistical analysis, and they proceeded to 
describe what they believed to be the relationdiip between perceived program 
success and each filculty characteristic. 



Table 10-1 



Relationship between Faculty Type and Success of MBO Program 


Faculty Type 


' N 


Mean Scores 


Standard 
Deviation 


F Ratio 


PtofessQrial rank 










Professoi 


24 , 


3.051 


.497 


7.97 


Associate profeisoir 


29 


3.181 


.532 


3.105) 


Assistant professbr 


41 


3.542 


.592 


(p< 0.001) 


Iftftmctor 


15 


2.864 


-.386 




Tenure 










Tenured ;i . 


62 


3.160 . . 


. V .5p0 ^ 


3.07. 


Non tenured , 


47 


^.356 . V 


- .,€65 


(d/« 1,107) 






** . ■ ■ , ■ 




(p<0.10) 


Length of service 










1-3 years \ ; 


32.1 


. 3.416 


.607 


4.59 


4-7 years 


34 




^37 


2.106) 


1 years or more 


43 


4^:-; 3.045 


.552 


(p < 0.02) 



Source: Y.K.if Shetty snd H.*i(. cJariijle^^^^^ Management by Objectives in a 

, University %tiX\^%^^* iEducatiorml Administration Q^rterly 10, no. 2 (Spring 1974). Their 
corrected table appe^ iiivoL 10» nb. 3 (Autumn 1^74). Reprinted with permission. 



ANQVA Eh^ijvDS: Rejection of the hypotheses ^/oT no differences between 
papulation inii^am is tantambuht to the assertion that the independent variables 
do hav^^ilt^ statistical association with the criterion scores. However, the 
occ|[iirr<(n^^ J^f s^ ^^iflcant differences say nothing at all about the 

strengCb'/of lhe association between independent variables-^d the criterion of 
interest, ^'i^iil in no sense can one infer from only these results that important 
de^ees of Association necessarily exist . ^ 

11^ tiile formal statistical analysis in the Shetty and Carlisle study had not 
been, terminated .^^nmediately foDowing the rejection of the hypotheses of^o 
differences, they might have used the ANOVA results of table 10-1 to formulate 
" severs^j^qiiestions that influence the relationship between practical and statistical 
significahce . Consider just the following: 

1. Hov^ does one relate the F ratio of 7.97 obtained for the analysis of 
professor!^ rank with the F ratio of 3.07 for the tenure datal. 

2. Does the larger F test , value of 7.97 necessarily imply that a more 
important degree of association exists between the independent variable of 
professorial rank and the criterion variable indicating the perceived success of 
the MBO program? 

3/ How significant is-the level of significance at which the null hypotheses 
we're rejected for these variables? (How much more significant is the test value 
for professorial rank, p < OjOOI , as compared to the test value of p < 0.02 for 
length of service?) 
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1 be u Kd to i 



Aiming that Shetty and Carlisle were inU^Huiga defensible criterion variable, 
their analysis mi^t begin by s^HV^HKi ^afh of the three independent 
variables is practically signiflcant^^BjH||^. that it accounts for the variance 
of the dependent variable. If oni^dBr^dependent variables accounts for all 
the variance in criterion scores, it affords a perfect basis for the prediction of the 
criterion variable. If one of their independent variables accounts for none of the 
variance of the dependent variable, it has^no utility in predicting the dependent 
variable. 



Index falue^ for Practical Significance 

o 

One of the most frequently applied statistical techniques for estimating the 
proportion of the variance of the dependent variable (Y) accounted for by a 
given independent v^jable (X) is a statistical index called co^ (Greek omega, 
squared). Viewed citheris a proportion of variance in K accounted for by JIT or 
as a relativj^ reduction of uncertainty, this index, a>^, can assume values ranging 
from zero to unity, and is similar to two other indices, the intraclass correlation 
and the correlation ratio. When co^ is 1 X), the independent variable correlates 

exactly with the dependent variable. On the other hand, when a>2 is zero, th^ 
knowledge of the independent varia1>le does not reduce in anyway uncertainty^ 
about the dependent variable. In general, the hi^er the value of cJ^ , the gm^ter 

the practical significance for the association of JIT and Y. 

For a univariate analysis of variance with one indepeiident variable, ^ , 

where SS(B) = sum of squares between groups 
^ SS{T) = sum of squares total 
(7^%^^, MS{W)^ mean squafe within groups 

> ^ =* number of levels of tljie independent variable . ^^^1 

This foftnuJiP allows direct estimation^ of from the summary table of 
ANOVA results. In the case where a complete summary table of Al^OVA results 
is not f^jesented, it is usually possible to construct the needed information from 
availaBle data. ~' ' ' : ^ 

Constructing ANOVA Tables: It is not uncommon for tibles of reSflts to show 
only sample size, means, standard deviations, and F ratios. A r^iew of table 
10-1 information on the Shetty and Carlisle study provides an excellent example 
of this form of reporting. When at least this amount of information is provided, 
the cjj^ estimate can be derived using the following method. Let / = 1, 2, . . . ,^ 
represent each group. By definition: 

_ , . _ ) ^ 

X=XlNii)-Xii)]/N (102) ' 

. ; SSC«) = 2:[A^(0/ [-^(0--Si2] (103) 

- Sy(H0=2:[Sc2(i)] (10.4) 
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where ^ Ex2(0» lNif)-l]\s^(0 

MS{B) * 55(i?)/(*-l) . (10^;) 
MS(W) * 55(H0/(M*) (10.6) 
SS(T) ^ SS(B)^SS(W) (10.7) 
F MS(B)IMS(W) (10.8) '^^ 

and where A'(/) * nieanof observations in group /(group mean) 
IC » mean of all 7^ observations (grand mean) 
TV » number of observations in ANOVA design 
iV(/) >B number of observations in group/ 
2 x^i) « the sum of squared deviations for all observations in grqj^ / 

5(i) « the standard deviation for all observations in group / 
MS{B) = mean square between groups 

and other terms are defined as given in equation 10.1. 

For example, if one wished to estimate oj^ for the F test associated with 
length of service, substitution of information from table 10-1 produces 

Continuing; 

SSiB) ^ 32(0.17)2 +34(0.08)?'^ 
SSiW) ~ 31(0,61)2 + 33(oMi'! 
J6/2'=1.4,3 

mmli^p2 ^ (10.6a) ^/ 

433.8(5 Kr;|6 = 36.72>^ (IO.Tji;^ 
r ■'■^■■' ■:/ . : • . / 

F.= 1.43/0132 = 450 ' (io.8a) 



> 





The obtained F value of 450 compares <^iosely with.the F value of 4.S9 shown 
in table 10-1. Applying equatldn|^l.wit|i this ANOVA infonnation yield^: 

"••"^^f^'^'" CO...) 

In something less than lay parlance, this figure says that the independent 
variable, length of s^ct, accounts for about 6 percent of the criterion variance. 
If these calculations were repeated for th^ independent variable of professorial 
rank, the estimated co^ value would be ^.1611, which suggests that approxi- 
mately 16 percent of the variation in the criterion scores can be accounted for 
by the independent variable , professorial rank. 

V. .r-.. _ . .... % ■ 
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An Alternate Fonnuh: The amount and type of infonnation rtpreiented In 
Ubic 10-1 are not, however, ahvays repor^d. Summary Ubles in any form are 
onen replaced in organization inquiries with* only a report of F values and the 
appropriate degrees of freedom for the test (for example, /^2,106, 
p< 0.02)1, nfiaking the previous derivation of values seem only an entertaining 
inteDectual exercise. Even for these cases, however, <j2 can still be estimated 
directly using an alternative form of the basic formula. 
In a single classincation ANOVA we have 

' F*MSiB)/MS(W), (105) 
which can also be written 

where (if(l) equals tif(2) equals (N-Ar), and is the total number of 

observations in the test. Solving 10.10 yklds • 

SSiB) = F-ik-\)-MSiW) ,(10.11) 

By dermition 

SSiW)'=iN-k)-MSiW) (10.12) 

-j^ SSiT) = SSiB)■^SSiW) (10.13) 
Using equations 10.1 1 and 10.12, equation 1 0.1 3 can be rewritten as: 

■j .... 

SSiT) = F-(k-l)- MS(W)i\N-ky''MSiW) ' (10.14) 
Substituting for 55(B), SS(T). andf^5(R') in 10.1 produces 

• est. 0,2 = ^ -^'MSm K^-1) -'mw) 

F • ik-\)^SiW) + (N-k) • MS(W) + MSiW) ^ 

I Factoring out 3/5(R') from 10.1 5 yields"^ 

■ ^ est.a>?:= F-(A:-1)-(A:-1) 

I F-(k-l) + (N-l^l:g 

> Where F is the nurnerkal; value for the ANOVA te^*/^ the total number of 
Individuab in the sample, and A: is defmcd as in equayoitf^^^^^^^ 

For the case F(2,l 06, 459,p < 0.02)-whic^^^i£8 tb be the iiifbrmation 
f(X the kngth ofieivice variable in table 10-1 -this formula produces 

est. 0,2 <3-l)(439)-(3-l) f "- -^^^ 

(3-l)(4.59) + (109-3) + l • (10.16a) 

Mowing for round-off error, it can be seen that this value for is thc*^ 
same estimate that was derived by using equation 1 0.1 . For the professorial rank 
data with F(3,105, 757,p < 0.001), the formula yields 

esr.o,2= (4-1) (7^7) -(4-1) 

(4.1)(757) + (109-4)+l y.'*"'' (10.16b) 

which again corre^iilf to the estimates found when eqyation 10.1 was "PP^^ 



(10.16) 



1- T~ 

PROBLEM-FINDING IN EDUCATIONAL ADMINISTRATION 



Me«t: In the special case where "2, single clastiflcation ANOVA resulU are 
* often expressed in termi of t pooled variance ^Utt vahie rather than an F ratio. 
In this case » F, and either 10.16 or the more familiar formula found in most 
elementary research and evaluation texts can be used. It ia: 

est.w^-- ^^^li (10.17) 

ancc N(l)^N(2)^N md t^'F, the equh^alence of 10.16 and 10.17 for a 
single classification ANOVA can be seen in the substitution given below. 
Substituting A: - 2 in 10.16, we get 

est.c.:^- .JLzI^ (10.18) 

(2-l)F + (7V-2)+ 1 t^^N-l 

Using the tenure variable case with /^1,107, 3j07,p <OJ0), the equivalence of 
10.16 w^d 10.17 can be illustrated 9S follows: ^ 

e.t.a,2 . (2^1)(3.07)^(2^1) 3X>7 - 1 . ^^jg, 

(2-1) (3.07) + (109-2) + 1 3.07 + 62 + 47-1 

The AdvanUge of the Alternate Formula: The advantage of 10.16 is that it is 
applicable H all cases and does not require the reconstruction of a complete 
ANOVA table. The reduced time and efTort also means fewer opportunities for 
miscalculations. 

A Reassessment of the Data 

How does the addition of information regarding practical significance affect the 
interpretation of results? The answer to this question can be illustrated using any 
of the variables from table 10-1 . For instance, the relationship between tenure 
status and the dependent variable is viewed as significant statistically < 0.10). 
However, the estimated (J^ value of 0X)1$6 suggests that approximately 2 
percent pf the variation in the criterion of interest is associated with variation in 
the independent variable. I 

An altemathre, but consistent, way to interpret these results is to view cj^ as' 
a measure of the relationship between being a member of a particular group 
(tenured or nontenured) and having a particular level of perceived success. For 
Ihii^ interpretation, the cj^ value of 0.0186|indicates that a knowledK of group 
"membership tells us virtually nothing^^bouf expected level of perceived success. 
Thus, despite the findings of ktatisttcal [significance, the conclu^on of no 
important deeree of association or practical significance would appear justified. 

An immediate advantage of cj^ is that it provides a niore acciirate 
representation of association between variables in the Shetty and Carlisle study 
than does the magnitude of the F ratios reported in table 10-1. This increased 
differentiation of statistical tests results (which formerly oou}^ be considered 
homogeneous only in the sense that they were all "significant'^) communicates a 
great deal more information about experimental test results.'' This advantage can 
be illustrated by returning to the three questions raised earlier: 

1. How does one relate the F ratio of 7.97 obtained for the analysis of 
professorial rank with the F ratio of 3 .07 for the tenure data? 

2. Does the larger F test value of 7.97 necessarfly imply that a more 
important degree of association exists between the independent variable of 
professorial nnk and the criterion variable indicating the^ perceived success of 
the MBO program? , 



ERIC '"^ 



PROBLEM-FINDING IN EDUCATIONAL ADMINISTRATION 

^ In answer to both quMtioni, although the F ratio for profeisorial rank U 
appro^ately 2.6 timet that atiociated with the tenure data» thii ratio li 
misleading and inappropriate for direct compariions. The pretence of different 
numben of degrees of freedom rules out the comparison of one F ratio with 
another. 

3. How "tignlfkant** is the level of dgniflcance at which the null hypotheses 
were rejected for these variables? (How much more significant is the test value 
for professorial rank , p < 0.001 , as compared to the test value of p < 0.02 for 
length of service?) 

Regarding probability levels associated with the F tests, is the F ratio for 
professorial rank, p < 0.001, twenty times more signiflcant than the Fnitk) for 
length of seivke, p <OJ02? That Is, is the Independent variable of professorial 
rank twenty times more efTective in predictinig the same criterion variable? 
Again, although a fair-sized body of folklore would suggest that such Is the case, 
this is also an inappropriate comparison on which to base interpretations. 

The Educational Administration * \%[\ ; 

Quarterly Analysis 

Snce the statistical analyses of several studies published over the paft twelve 
years in the Educat^nal Administration Quarterly (EAQ) follow the path taken 
by actty and Carlisle, it shouTd be of interest to describe briefly this sequence 
of events. 

Richard Schutz characterized the path in this manner: 

The logic in making the test of the null hypbthcsis is as follows. If the 
obtained F ratio exceeds the tabled rati6, the experimenter rejects the 
null hypothesis and infers that the independent variable did indeed have ^ 
an effect. If the obtained F value does not jcxceed the tabled value.; the 
Vi? fxperimcnter fails to reject the null hypothesis; since the effects of the 

. independent variable do not exceed those which could be expected to 
occur by chance 95 or 99 times out of 100, he infers that the 
independent variable had no effect. One's decision concerning the 
rejection of the null hypothesis customarily terminates the formal 
statistical analysis. That is, one fmishes the '"results" section and enters 
the "discussion.** If the obtained F or t ratio is "significant;** there is 
something to discuss. If the ratio doesn*t "achieve significance/' one is 
very disappointed, and it is doubtful that the report of the research will 
ever be published. 

The subordination of error variance to an incidental role 
concomitant elevation of final test of the hypothesis has 
unfortunate effect on the behavior of educational researchers, 
the lip service that /has been devoted to the distinction 
statistical significance! and practical significance, our statistical' proCe- 
• dures have simply nit mediated any systematic method of handling 

practical significance.? 

To provide some iiidkation of how cS^ can be used to illustrate the 
consequences of basing the interpretation of data entirely on significance testing, 
each article in the first twelve volumes of iht EAQ that reported an ANOVA or i 
test was examined. For each test that resulted in a rejection of flie null 
hypothesis of no difference, the cj^ was cakulated as a means to measure the . 
practical significancr associated with these rejection decisions.^ A tabulation of 
these calculations appes^ in table 10-2. 

If this analysis reflects a more general trend for academk. research either 
conducted in or endorsed by educational administration, the results are dii 
aging. This experknce was infonnative, however; it did reveal some gene 
characteristics for Vstudiea that have appeared in EAQ ovipr the past yean.Th 
include; 
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Tabit 10-2 ^ 

Practical Sifolficance Tcfta for Findingi Reported in the 
EducaHonal Administration Quarterly 



Omega Squared 
Ranges 




Volumes offheEAQ 




Percent 

(hi 2) 






(W 


/ f f '91 


.0001 


.0099 


52 


5 


t a 


76 


26.39 


.0100 


.0199 


15 


n 
t 


iO 


48 


16.67 


.0200 


.0299 


4 


O 


1^ 
i# 


24 


8.33 


.0300 


.0399 


3 


Q 




16 


5.56 


.0400 


.0499 


2 


o 


D 


17 


5.90 


.0500 


.0599 


4 


1 . 


1 


6 


2.08 


.0600 


.0699 


1 


5 




6 


2.08 


.0700 


.0799 


1 


6 


3 


10 


3.47 


.0800 


.0899 


4 


6 


4 


14 


4.86 


.0900 


.0999 


1 


1 


3 


5 


1.74 


.1000 


.1999 


1 5 


15 


20 


40 


13.89 


.2000 


.2999 


1 


12 


3 


16 


5.56 


.3000 


.3999 


2 


1 


1 


4 


1.38 


.4000 


.4999 


1 


2 




3 


1.04 


.5000 


.5999 


1 






1 


0.35 


.6000 


.6999 


1 






1 


0.35 


.7000 


.7999 




1 




1 


0.35 


Number of teiti 


98 


89 


101 


288 


100.00 


(Number of itudiei 


7 


14 


10 


31) 





I. Only one of the thirty-one articles using either t ox F tests reported 
values. No other statistical nKthod of estimating variance percentages was 
applied in the thirty-one articles. 

2. Three additional articles failed to report / or F information necessary to 
calculate co^. In all three cases this included a faihire to specify the-^degrees of 
freedom associated with the test. Hence, it is not possible to estimatef4)^t]y 
the extent to which the. independent variables in these three studies jMPpoi£rited> 
for variance in the corresponding dependent variables. 

3. At least 60 percent of the formal statistical analyses followed almost to 
the letter the sequence of events characterized by Schutz. 

^^^^-^ 4. An interest in replicating previousl)^ published EAQ studies was not 
detected. 

5. A rationale for decisions regarding the selection of an appropriate 
samp^g procedure and the determination of sample size, as well as a specifica- 
tion of how the investigator dealt with nonsampling* enors such as nonreyponse 
bias> we^^ noticeably absent in a majority 'of the thirty -one articles. 

6. Also noticeably absent from the ejxplanapons of statistical analyses were 
any informative comments on the power of ^)eciflc F tests— that is, an 
integrated treatment of the consequences assocpted with both Type I and Type 
II enors. 

7. In some ANOV^^^^^ independent Vtri^ble is used to assess 
significant differeno^ for fifteen or 'more distinct criterion variables, without 
any reference to tm possibflity that one or more of the resulting individual F 
test differences might be due merely to chance since the set of F tests is not 
statistically independent. For example, if one uses the same independent variable 
for testing at tlie .05 alpha level significant differences associated with ten 
distinct criterion variables, the probability of iinding at least one significant 
difference (among the 9% bf ten independent te/ts) that is due to chance alone is 
1-^(1-0.05)*°, or apprai^ately 31 pctceny. (The situation with respect to 
dependent tests is even ' 

8. In some cases, a series^Jj^w-single^ssification, univariate ANOVA tests 
should have been replaced by a single ra-way univariate design that provides 
expQcit opportunities to explore interactions as well as main effects.* ° 

^ Opportunities to use multhrariate ANOVA designs or other multivariate 

statistical methods were alsdPibypassed. 

<^ • 
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The dUtrtbutloni preiented In table 10-2 lead to the following general 
conunenti: 

KThe number of studies using ANOVA designs appears to be Increasing 
over time. Twenty-four of the thirty-one studies applying these designs were 
published in the second 6 volumes. 

2. Approximately one-third of the statistically signiflcant test results, as well 
as one-third of the studies using ANOVA designs, appeared in vohime 12 alone. 

3. In volume 12 approximately 56 percent of the statistically signiflcant » 
differences had a cj^ of less than 0j03, Thus, despite the^findingi of sUtistical 
dgnUlcance, the conchjsion of no important degree of asaociftlon Or practical 
signiflcance would appear Justified in almost all of the flfty-stx cases. ^ ' \ 

4. If it is correct to assume that each study wu ilmitlflting defensible 
criterion variables, and we link this assumption with the facif i^t.over the past 
twelve years* 63 percent of the statistically signiflcant^ results reported in the 
EAQ have a cj^ value of less than OJQS, it is^ntirely possible that several of the 
already published discussion sections in these thirty -on#) articles should be 
rewritten or at least viewed with caution.^ ^ 

Classifying Practical Significance Results 

If a consensus could be reached that the relationship between an independent 
and dependent variable would have a practical signiflcance only when cj^ was at 
least 0.10, then volume 12 would yield twenty-four practically significant results 
and seventy-seven results that did not meet this criterion. 

If the consensus value for deseiying r high rather than low practical 
signiflcance status required (o^ to be greater than 020, then all issues of yohime 
12 would have four hi^ (and ninety-seven. low) practically signiflcant test 
results. If it were agreed to set the cut-off value at cj^ greater than 0.299, then 
only 1 of the 101 results reported in table 10-2 would meet practical significance 
status. 

Illii'riiypdthetical ckssiTicatiOn leads to two questions. First, 

what is an appropriate cj^ value for the test of an experimental hypothesis to 
yield a practically significant result? In most educational research studies the use 
of practical significance mdices are rare. In one national-baaed EAQ study, 
however, the author imposed an co^ requirement of at least 0.10 for practical 
significance.'^ In that study all statistically signj^cant tests failed to reach the 
established criterion limit. Accordingly, th^researcher's report attributed the 
statistically dgiiificant differences to samp^j^^^^Bttr to any actual strong 
association betlveen variables. In generil, i^^^^Biay that the required co^ 
valueofor practical signifidince prd>ably is b^^Merniined by the nature of th&; 
study and the variables '^inv^Wed.^ ^ HoWever, co^ values should stiU be reported,^' 
and authors should 'inform their readen asto their position on co^ requirements 
for practical significance associated with each hypothesis tested in a study. " 

Second, how often dp readers mistakenly assess the signiflcance of studies 
abased on results given in EAQl lliis question has no direct answer. There is no 
way of determining how often the is consulted or dted as a re(ference for 
various decision situations encountered either in field settings or| in theory 
development and the design of research studies. Althou^ some researchers 
might argue that research findings presented in the £4 Q are almost never used to 
reach critical decisions in actual organizatic^al settings, the fact still remains that 
we do not have adequate direct means fo^ estimating how often administrators « 
on state, local, and national levels make use ot EAQ findings. This is true 
particularly when a discussk>n section provide^ an ^portunlty to duplicate and 
circulate research conclusions that support jMi^idininistrSftoil^^ dll 
preferred alternative.** / \ ;f //^ ' 
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Theory development and reietrch ttudiettlmoit always involve the prepara* 
tkm of a review of relited research. Here again, there is no realdily available 
'direct evidence on the extent to which theorists and researchers uie the flndinp 
of EAQ studies in their work. Moreover, when they do include BAQ studies, it is 
difficuh to gauge accurately the extent to which they attempt to relate 
statistical and practical dgniflcanoe u a means to improve their critical 
assessments of prior research findings. Hence, it is possible not only XhMiEAQ \ 
articles might be used extensh^ely in current reviews of research, but also that 
this use is largely restricted to merely referencing or counting the number of 
statistically significant differences on criterion variables of interest. 
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Implications and Future Directions 

i 

Most researchers agree that cj^ communicates a good deal more information 
than the traditional F value. It provides a measure of the strength of an effect 
regardleu of sample size and^thua, provides a more accurate representation of 
the degree of prediction. Moreover, since cj^ is calculated directly from ANOVA 
results, it creates no difficulty for the investigator. 

With this in mind, cj^ should be reported in professional journal articles, 
reviews of research, technical reports, and dissertations. Also, cj^ values should 
be In the forefront when any researcher ' hnishes the results section of his or her 
study and enters the sectio^n on discussion of significant findings. 

Whereas the foregoing treatment of practicial significance has centered 
almost exclusively on the application of u)^ as a means to determine the 
importance and magnitude of differences identified in standard statistical tests 
of significance, the purpose of this analysis is not to imply that this index 
represents a statistical procedure juft recently entered in the educational 
research literature. In fact, the a>^ w^ used by Schutz in 1966 to assess the 
practical significance of research fmdings reported in educational research 
journals. However, the analysis does illustrate that ii) 1978~twelve years 
later— this rather straightforward and uncomplicated approach (or its equivalent) ~ 
still has not found its way into the research literature published in the EAQ. 
Moreover, it is safe to say that the value of u)^ analysis has been frequently 
overlooke^d in recent issues of other educational journals.'/ 

Professors who train future researchers inight initiate one or more of the^ 
following activities to demonstrate that a>^ values communicate a good deal 
more information, and thus provide educational researchers with more afiburate 
measures of the relative r^uction of uncertainty that can be directly linked with 
particular studies. I ' 

In seminars devoted to researich design, an interesting project might be to 
conduct a practical significance (Jj^) a^lysis on all recently completed doctoral 
dissertations. When classification errors (low o)^ vahies for highly sipifkant 
difference tests) are encounterj^^, stu|dents could be asked to prepari revised 
interpretations and discussions o^ dissertation resuAs. O)mparisons o^* original 
and revised versions provide excellent means to illustrate the consequences of 
viewing tests of significance as the ultimate objective. 

In sermi)ars^ffii^v49P^ theory development or kncnvledge synthesis, profes- 
sors should encourage students to compute and incimle o)^ values (or their 
equivalent) for each research study reviewed. In the past, probability vahies(for 
example, p <0.01) have generally been used to support theories. The hitent 
there woul^ be to^sugge^|hat cj^ values rather than probability values should 
be used JtidicateillMif sstirf students have with elements of their 
theoretical framework. 

If professors are alile to bcate current operational studies where the 
probability values associated with mean difference ANOVA testa were highly 
"fl^iificant but the cj^ values were extremely k)w, they mi^t uie a seminar 
group to conduct an organizational analysis (case study) to determine how 
administrators and other policy-making groups in the organizatk>n actually uaed 

19 u 
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the r««ilti of ilgnincantHUrfertncdi t«iU fai tubacquent declsiomi (thit is. 
rtporting rfflultr 1U):^t^^ public, cMtIng new priority iituei, pr«ptring prra 
r«letwi, chin|\iyj[^!<^^^ or linplcnientiiig new Initnjctlontl 

deilgni). Anilyiit of an actuil organizitiorul example and the laal contequencea 
ttut are uncovered In that aetting may be far mora^nvinclng to graduate 
students, whose inunediate profeislonal Interests (^n!t}^'|||pa^ii^^ on practice 
rather than theory development and verification. 

All three of the|lfAJgges(ed altematWea are designed to givi students, as well 
as professors, the confidence to note (he following, Wlien highly significant 
ANOVA test results are accompanied by extremely low u)? values, one would do 
well to follow the advice \)f McNeil and his colleagues who interpret this 
situation u **icnowing something for sure about very little/" * 



Mathematical Models in Operational Research 

Since operational research flndings are not reported in the educational adminis- 
tration literature, it is not feasible to coirQuct an extensive appraisal of the value 
of existing operational inquiries. Fiirther, statistical approaches axe not available 
for assessing the credibility of findings and analyses in these studies generally, as 
is the case with academic inquiries. This is indeed unfortunate, since a 
comparative approach with both kinds of research would contribute valuable 
insights on the differences and similarities of these two research orientatioAl- --^^^ 
within the profession. However, it is important to maintain an interest in ihe-^^ ^ 
validity of operational inquiries in temis of both design and the interpretaticm of 
research findings. The position taken here is that cntena for demonstrating tlll\;, 
value of research results are ultimately intuitive, cannot be derived from sotn^l^.i ' 
meta criterion, should include but extend well beyond the variance ^t^^if'^ 
referenced in the earlier discussion of a)^, are likely to change when the context 
and reporting requirements are altered, and, more important, cannot be 
separated from concerns to improve methodology used in either operational or 
academic research. 

Operational research is expected to provide reliable and valid information 
that is useful to teachers, administrators, board members, and clients of the 
school This necessitates a variety of consideratkms not ordinarfly directly 
relevant in academic research. Moreover, the context in which operational 
research is conducted requires special attentk>n to the goodness-of-fit between 
^ methodological technkjues and evaluation problems. 

Any atter^pt to accurately describe the similarities and differences between 
operational and academic research orientations requires one to explicitly address 
thislgoodnessfofTit issue, especially asJt applies to the development of relevant 
mathematk:al, models. Accordingly, I will identify several research considerations 
thai should affect/directly the construction of operatk)nal research models, and 
then I win briefly describe an actual operational research effort that illustntM 
how one might use a mathematical-modeling approach in a publk school district 
resource allocatbn study will be provided. 




Model Cdnstmcnarji' 

Research problems encountered in constructing mkthematical models are no 
diffcrerlt .from thy^}^ encountered in developing other types of operational 
reiearch proJe|Cts,,|fernsteiii Mentifies the following: 
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Whlls ill pioceduroi n^ed to fit tli« dcmindi of the reifarch problrnt* 
in •valuition rvmrcli certain tipectt become particularly prdbletnitic 
for purposes of design and daU analyiif. these include (1) speclficaHon ^ 
of the reKarch queiUonls) to be addretied; (2)selection of the 
appropriate population to test the hypotheses; (3) selection, assign- 
ment, snd maintenance of lubjects in treatment citegories;(4) designs* 
tion of a%ystem that provides for early estimates of immediate program 
effects; later, more conclusive estiinatei of intermediate effects; and 
eitimates of long-range effects; and (5) selection of data sources and/or 
analytic procedures that can lorve as corr^tivcs for defective design 
strategies arlaing from constraints on the research/'' 
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The ap^ificaUon of research questions can be contrasted as Tollows. In 
academic research, the researcher frequently begins with one or more criterion 
variables and hypothesizes about factors that would predict these variables. To 
deduce hypothesized relationihips, one usually examines theoretical stateihents 
about the phenomenon of Inte^j^^i opeiationj^ the procedure is 

often reversed. A xexzichfif ^^^^iii' m independent variable, such as a 
program, a set of actual teachliigVratcg^cs, or a particular intervention, and to 
assess how the independent va|[able affects a set of more or less vaguely 
identified goals. 

This reversal presents a variety of demands. For example, the researcher 
often needs to learn from persons admiifllatering the actual program what the 
specific goals are. It is also necessary to specify the level of changes in the goal 
measures that will be relevant apart from whether such changes are statistically " 
significant. It is further necessary to identify the important program of 
intervention inputs, to assess the degree to which persona administering the 
program or intervention agree with that deflftition of inputs, arid to assess the 
degree to which the program of intervention is implemented in the actual 
enviroriment in accordance with the definitions. 

Once a researcher has satisfactorily specified the research questions and 
Identified both criterion and independent variables, the next task is to select the 
appropriate .study popubition and corresponding sample. In academic research, 
the sample b normafly defined according to its, appropriateness for testing 
hypothesized reUtionAips. In operational rcscarth, the sanjpleXpopulati6n)has 
already been defined by virtue of its relationship to the program or intervention 
being evaluat^ Hence, the task is not to determine an appropriate sample, but 
rather to determine how the available sample can lie used and dealt with 

analytically. " / , " , / 

Critical in this senie with/operational inquirfcs arjt problems such as student 
attrition and attendande in inner city schools. RescaJchers also often encounter 
design problems associted with teacher turnover and multiple Ueatment effects 
^en students are jterticipating in several programs or interventions. The 
impUcation here is the following: In thfc initial stige^ planning a research 
' design W an operatLnal inquiry, the need is only to assess where the 
available sample violates necessary assumptions \for (example, equWalent rates of 
attrition a^d student attendance patterns), bvit also to j construct analytic 
procedures that provide some correction for defects resultiiij; from the use of a 
kss 'than optimal design. When the design is^ specified/ in the form of a 
mathematk:al model, concctive measures such as poststratification (from sam- 
pling theory) and alternative forms of cbvariance analysis a^ frequently applied. 



Resource Allocation: An Arena for 
Operational Inquiries 

Since the rclease.of the EquaUty of Educational Opportunity Survey iri 1966, an 
incfgastng number of studies have been conducted on factors affecting .the 
learning of diildren.** This inchides the efi^orts of economists, ffho have 
attempted to estimate the changes in different learning outcomes that can be 
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, linked with changes in the level of 4>eciflc school resources and inputs. In this 
type ?f resource allocation study, multiple linear regression techniques are the 
most commonly used functional form to estimate the relationdups between 
outcomes and inputs. The largest number of these studies are based on available 
samples and do not permit random assignment of students to appropriate^ 
treatments to control for other factors that affect achievement.' ' 

Efforts to reduce the threat^ to validity and to improve the methods of ^ 
public schooK resource allocation studies have led to the following design 
considerations identified by Richard Mumane: using the individual child as the 
unit of ob^ivation, using longitudinal information on school inputs (including 
detailed irkormation on each child's teachers), controlling for prior achievement, 
estimating different structures or models for different categories of children, 
including as many outputs of the schooling process as is possible, and separating 
peer group influences from those of the child's own backgroimd.^ ® 

It is extremely difflcult^for any single research project to satisfy all these 
conditions. This is eq>ecially true in conducting urban school district resource 
allocation studies, where outcome measures are seldom available in a convenient 
form linking individual student progress data over several academic years with 
relevant classroom variables, peer effects, teacher characteristics, treatment 
conditions, and background variables. 

An Example: A recent study that illustrates the use of mathematical-modeling 
in operational research is one conducted by Mumane.^ ' He examined the 
impact that schgol resources have on the cognitive achievement of black inner 
city children in elementary schools in New Haven, Connecticut. 

Based on the application of multiple linear regression, his analysis was 
directed toward two ^neral resource allocation concerns. The firs^part of the 
analysis initially examined the effect of the classroom as a 'whole on the 
achi^ement of children. Thejri the effects of specific classroom-related variables 
were considered. The second part of the analysis examined the relationships 
between characteristics of teachers and their effectiveness in teaching certain 
subjects or certain types of children. 

The identification of variables included in the analysis, and the specification 
of the relationships^among these variables, were summarized in thirty hypothe- 
ses.^^ The hypotheses were developed to represent the effects of school 
resources on learning outcomes and to reflect a more direct emphasis on~^ 
important administrative decisions such as the hiring and placing of teachers and 
the determining of which children shall be classmates. 

For analytic purposes, three samples were developed from available da^ on 
two cohorts of students. Cohort one, a third-grade group, was studied for a 
single academic year. Cohort two was examined for the period they were in 
second grade and third grade. The measures of cognitive achievement Were 
standard scores on Metropolitan Achievement tests ^in reading and mathematics. 

Murnane used three regressions. The three models and the logic for each can v 
be. summarized is follows. In thev^first model, year-end achievement "was 
dependent on prior k:hievement, bju:kground characteristics, and school atten- 
dance. The assumption of this modeWas that the effect of a year of schooling 
was independent of the school and classroom environments. In the second 
model, year-end achievement was dependent on the child's classroom and the 
variables in the first model. This modeFs assumption was that the classroom 
environment was critical to the effect of a year of schooling. In the third model, 
year-end achievement was dependent on the school the child attended and the 
variables in the other two models. (The second model is, therefore, more 
disaggregated than^ the third. If there were no differences among classrooms, - 
however, the second model collapses into the third mode)^^^e.|^sumption of 
the third model was that the ^school environment was critical to the effect of a 
vear of schoollnc.^ ^ 
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at the end of a school year, tnd one already knows the child's achievement at 
the beginning of the achool year and certain characteristics of the child's 
background, is it also important to know to which classroom the child is 
assigned for the school year? The second and third hypotheses were included to 
investigate the breakdown of differences among classrooms into intraschool arnl 
interschool differences. Essentially the second and third hypotheses allowed for 
the testing of the second and third models. 

For all three samples in the Mumane study, the first hypothesis was rejected 
at the 0.01 signiTicance level for mathematics. The second and third hypotheses 
were rejected at the 0.05 level for aU cases.^ ^ These findings give strong support 
to the hypothesis that significant quality differences^ among classroom environ- 
ments do exist. Moreover, the results of this study suggest that the diiffcrenccs 
among classrooms consist of both differences within the schools and difierences 
among schools. The interested reader is encouraged to examine the research 
report in more detail. 

It should be noted that the Mumane investigation exhibited the following 
desirable characteristics from among those identified earlier: the individual child 
was the unit of observation, longitudinal information on reading and mathe- 
matics was employed, detailed information on individual classrooms was 
matched with student data, interviews were used to frame hypotheses, and three 
samples of students were analyzed. Hence, there was an attempt to use available 
district records, to examine the replicability of research results. 

Iniplications: The substantive results of the Mumane study are probably of 
principal interest to decision -makers or those who •^allocate resources within the 
New Haven schools. One reason this mi^t be the case is the fact that school 
district studies analyze data regarding effectiveness of a particular program 
of intervention in a particular setting. Given "the unique characteristics of a 
district's appraach to instruction, its instructional environment may not match 
that found in any other district. ^ ^ ^ 

However, the report does provide public school administrators with an' 
excellent example of how fact-finding and exploratory analysis in a single 
district might be structured, using mathematical-modeling and a regression 
framework to integrate and relate several sources of informatipn likely to rest in 
different school ledgers, periodic reports, or separate computerized information 
"fileST^If'thisgeneTalTappToaclrio^^ 
dimension to current administrative inquiries, then we will most likely need to 
reexamine ways existiifg school district record and reporting systems can be 
modified, since most of the information for these regression studies still require 
extensive manual ^datd collection efforts. Jhis appears to follow even in school 
districts cunently maintaining elaborate computerized information systems. 

On this point Haniishek makes the following observations based on a ^udy 
of a relatively lar;ge urban school system in California: 

M^or school systems across the ^country routinely collect and 8toi;e 
enormous amounts of data about the educational process, but these 
' data are seldom processed in a w^y that is helpful to decision making in 
the school systems. The central lesson to ^ learned from the single 
system analysis . . . was how existing data coUected by most school 
systems could be tabulated to provide an evaluation tool to decision 
makers. The heavy investment by k)cal schools in data processing 
equipment and management information systems has largely been 
directed at improving accounting within schools; too little effort has v 
been directed at improving decision making about the educational 
process itself. Without excessive effort, local school systems could 
develop supplemental evaluation information to aid in hiring teachers 
and deciding among programs.^ ^ , 

In his analysis of rescarch-and-development in progress in schools, Richard 
Schutz noted that operational^* research is typically an intraschool acencv 
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Future Directions . , *^ 

\ ^ 

The differences between research on tchpolsand research in schook represent an 
essential consideration in assessing what factors affect the quality of re^arch 
and in evaluating individual studies. The appmisal of selected £.42 studies 
^ (academic inquiries) employing the consideration of practical significance called 
into question the adequacy of statistical analyses and, thus, the value of these 
studies. Criteria for determining the credibility of operational research were' 
viewed as intuitive and inseparable from concerns to improve methodology. 

Snce the intents of this appraisal of inquiry are to focus on research 
problems and questions and to explore new directions for improving inquiries in 
the area of decision-oriented research, it seems appropriate that this chapter 
should conclude by suggesting some future directions for the use of quantitathre 
methods in educational administration. To addresj/this issue, the 1973 lAiiver- 
sity Council for E<lucational Administration (UC^EA) monograph. Quantitative 
Analysis in Educational Administration Preparation Programs, was reexamined 
with a view4o how its recommendations mi^t be extended to ,take advantage of 
insights and directions en90untered in more recent literature.^' 

Research on Schools 

* - ./ - 

If one's interest is primarily oriented towaid conducting research on schools or 
exploring recent developments in design and analysis, the following deserves 
^-'investigation. 

Theory Construction and Verification: Most writings on theory in educational 
administration appear to agree on the need for more adequate theories, but there 
is less consensus on what strategies would be most useful in constructing such 
theories. In the past' several years, the literature in the social and behavioral 
_ sciences has conlr & u ted to the under sta nding of the proces s of moving from the 
verbal theories that abound in organizational studies to more rigorous formula- 
tions in terms of mathematical models.^'. This approach inchides: (l)the 
possibility of causal analysis and inference without experimental manipulation, 
which is critically important in organizational studies where political, practical, 
and ethical problems narrow the possibilities for implementing classical experi- 
ments; (2) the opportunity to^ first^ construct causal diagrams-and flowgraph— 
analyses and then to specify the corresponding structural e<juations; and, finally, 
(3) the means to estimate and evaluate these theoretical systems from the . 
standpoint of testing their correspondence with reality. In light of such 
developments, the author holds that it is both possible and desirable to invest in 
a sustained effort aimed toward a closer integration of theory-buflding with 
quantitative empuical research and mathematical-modeling. 

Applications of Mathematical. Models: A careful examination of current re- 
search in the social sciences suggests that a wide variety of statistical methods' 
and mathematical techniques are applied to a number of the research problems 
typically encountered in organizational inquiries.^' However, within educational 
administrafion efforts are still concentrated on elementary statistical tests, which 
are seldom very informatwe, particularly when the 'variablf^=1ound to be 
associated are not thoroughly understood in advance. Moreover high statistical 
significance levels have often been misunderstood by the statistically ibive as 
measures of association. To be sure, the reduction of research and theory- • 
building to focus exclusively on mathematical studies should be avoided. On the 
other hand, it is important to explore mor^ actively and persistently how 
mathematical models accurately applied in the social sciences could also be used 
to introduce greater precision into all administrative discourse. 
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One itep in this direction mig^'t be a carehil review of the conespondence 
between statistical and other niathematical methods (reported in the new 
tweh/e>volume monograph series on quanfitativ^ applications in the social 
sciences) and the type of data analysis problems frequently encountered in 
educational administration research.^ ^ Particular attention here should be given 
to methods such as the multivariate analysis of qualitative data to explore 
interactions among nonmetric or categorical variables, cohort analysis as an 
^)propriate technique for either survey research designs or historical inquiries 
^hat rely on archival data, andiime series analysis as a means to study change. 
Organizational theorists Aould specifically examine the monograph on ecologi- 
cal inference, which treats the research issue of failing to consider the possible 
effects of making inferences to individuals from aggregate data.^ ' Any of these 
research issues (such as the multivariate analysis of qualitative data or the 
problem of ecological inferences) would provide more than an adequate 
firework for conducting a critical appraisal similar to the one offered for the 
distinction between practical and statistical significance in the EAQ studies. 

Researchers with predilections toward ethnography and field ^dy metfiods 
could profit from a careful examination of a recent threie-part symposium on 
mathematical explorations in anthropology conductedat the annual meetings of 
the American Association for the Advancement of Science.^ ^ The findings of 
this syriiposium clearly indicate that anthropological methods are by no means 
completely incompatible with those of sociology, economics, or the administra- 
tive sciences, even when they focus on quantitative analytical techniques and 
similar methodologies. 

Knowledge Synthesis: In a recent UCEA publication Culbertson notes that one 
purpose of investing in synthesis is to produce newly organized bodies of 
knowledge that reflect a restructuring of concepts and research findings about 
selected aspects of educational organizations or administrative leadership .^^ 
Although such efforts typically center on a ^ecific discipline (such as the 
politics of education and the economics of education) or are interdisciplinary 
(for issues' ^ch as leadership), these need not proceed according to the 
homogeneity assurtiption-the gase where all research entries are assumed to be 
of equal quality. The discussion of the distinction between statistical and 
practical significance' illustrated how a critical review of research (one form of , 
synthesis) might benefit from the use of a single quantitative technique, co^, to - 
avoid acceptance of all reported findings as they appear in the literatuie. 

Two more general quantitatWe strategies thai can contribute important 
analytical insights in knpwledge synthesis are secondary analysis and-meta^ ' 
analysis. Consider the following. , Statistical inference follows the so-called 
hypothetico-deductive paradigm, wliich consists of three steps: hypothesizifjg a 
model for something unobservablc; deducing the observable consequences; and 
undertaking an empirical study td demonstrate that the consequences expected 
in t|ic observations are actuaUy observed in the data* If the data fit our 
expectations, we arc encouraged to, accept, the model as an accurate representa- 
tion of the.uriobservable reality. Since more than one model may have the same 
implications for the data one observes, our acceptance is always provisional and 
subject tb modification as other findings or ideas for i^iodels become available. 
Secondary analyses enters at this point. It encourages investigators to test 
alternate conceptual models and usually proceeds by introducing, different 
mathematical model? to represent these alternate conceptual frameworics.^ ^ 

Meta analysis invoWes a statistical rcanalyius and integration of a large 
collection of prior empirical findings to produce more gcneralizable estimates of 
central tendencies and variability.^ * This form of statistical integration should^ 
be particularly beneficial in educational administration', since sampling plai:is 
employed in different studies often pose severe limitations regarding the external 
validity of individual studies. : 
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Reporting Research Findings . . " 

If one's primary interest centers on reporting research findings or locating new 
quantitatively oriented research domains, the following deserve consideration. 

Graphics and Reporting: Efforts to specify more effective strategies for report- 
ing or disseminating quality cmpiri(ial research findings-within the profession 
and to boards of education, public sector policy groups, or ta^ forces and 
citizens' advisory councils— should consider emerging developments in social 
graphics-thaMsTtlifev graphic representation of social indicators and other 
quantitative 

Initial exploratixjn&^ight concentrate on the efforts of the Graphic Social 
Reporting Project/ which the Bureau of Social Science Research began in 1971. 
OrigJially, the project /explored implications for social indicator reporting 

/-presented by recent ^developments in display and communications technology. 
Here the emphasis was on /'kinostatistics," which include graphics in media 
other than the printed page, particularly cinematic and electronic media capable 
of kinetic, audiovisual, communicatiory computer-generated lather than hand- 

• drawn displays; and interactive rather than passive systems. More recently^the 
project has been reoriented to consider as well thc/principles and practices of 
social graphics applicable to traditional and lechjiolojgically simpler modes of 
representation. project activities are synthesi&d and reported in a single 
hibliographic textwth over one thq^sand entires and abstracts.^* Less ambi- 
tious, but perhaps ^ore immediately relevant for practicing administrators, are 
guidelines for reporting test scores developed by the National School Public , 
Relatiori? Association and the graphics reporting strategies for community action 
groups developed by thl^stitute for Responsive Education.^ ' 

Statistics as Legal Evidence; In their recently published text. Statistics and 
Public Policy (1977),.Fairley and Mosteller have clearly specified the likely foci 
- for conteinp6rary courses in statistical methods taught in public policy programs 
located in schools of govenmient, public affairs, and administration of btw^ 
schools.^® In addition to emphasizing the basic tools of gjobability and 
statistical inference, their introductory treatment not only illustrates statistical 
techniques .with examples where policy plays a major role, but also points to 
themes related to statistics in the analysis of policy. Among these themes 
receiving increased attention is the issue of statistics as legal evidence.^' 
Although their illustrations concentrate primarily on the application of condi- 
tional probability and the utility of Bayesian methods in presenting evidence to 
the courts, their discussions on the admissibility of alternate forms of data into a 
court of law are bolth extensive and insightful. 

Efforts to elaborate and interpret such developments for educational policy 
analysis would appear to be a hig^y relevant j^rfarch project for exploring new 
^plications of mathematical models in educational administration. Findings 
from these inquiries should be of particular interest to urban school districts, 
which are consistently required by the courts to undertake and report tbe results 
of large-scale empirical studies that point to either the effectiveness of, or the 
unarUicipateci consequences following from, the implemenl2tien-of mandated 
ent and faculty intervention programs. 



Research in Schoob 

If the primary interest centers on research in schools, one might consider the 
following development in operational research. 



An Example: To provide some indication of the genial direction of research- 
ind -development in schools, the author examined the 118 large-scale operational 
research projects completed during the 1975-1976 school year by the Research 
and Evaluation Division of the Dallas Independent School District's Department 
of Research, Evaluation and Information Systems.* ° To be sure, this is an 
exemplary rather than typical department. The department has a cunent 
operating budget of approximately $4.7 million, with $2.5 million allocated to 
the research and evaluation ^vision. This ^division has twisnty-eigjit senior 
cvaluators and project directarrw% can^lf doctorates and fifty additional 
support staff classified as evaluation specialists and technical support personnel. 
The department was formed during the 1969-1970 school year, when the district 
received a grant of $2.4 million dollars frcm a focal foundation to support 
development activities in the district. 

The Dallas Independent School District (DISD) is one of the seven largest 
Texas urban school districts that presently operate research and evaluation 
. departi^'ient^ * In six of these seven districts (which include Dallas), the general 
framework ideritified for allocating departmental resources, designing individual 
projects, and assessing the practical as weU as standard scientific criteria for 
quality reseafch.is the CIPP model of evaluation developed by the Phi Delta 
^ppa^ational Study Commission on Evaluation. (CIPP represents an abbrevi- 
ation for four general types of interrelated evaluation studies; context, input, 
process, and product evaluations.)*^ 

This framework views operational research as the process of delineating, 
obtaining, and providing useful information forjudging decision alternatives. For 
information ta be useful, the model requires eleven criterion elements to be 
satisfied. ^' \^ 

The first four criterion elements— internal validity, external validity, reli- 
ability, and objectivity-are designed to represent standard scientific criteria. 
SpecificaUy, they deal with the characteristics of research design and analysis 
that allow one to make statements about relationships among the variables in a 
^cific research study and the extent to which these relationshq)s also, apply for 
other settings and jamplcs. Within this framework they arc viewed as necessaiy 
but not sufficient conditions to judge the value of operational research. 

The six practical criterion elements provide a useful way to look at 
operational research as an acthdty centrally concerned with (fie linkage between 
information and organized action. Although these six criterion <felements are 
essentially intuitive, each explicitly or implicitly involves interaction with a 
receiver. The first three practical criteria/^^elcvance, importance, and scope-are 
logically intenelated and are used to ^eclfy the boundaries for fact-finding, data 
coUection, and data analysis. The other three practical criteria -credibility, 
timeliness, and pervasiveness-center on the ccwnmunication of research findings, 
a point that Schutz notes is critical for understanding the differenced between 
research on schools and research in schools. 

The eleventh factor-the prudential criterion -deals vvith cost effectiveness 
decisions regarding the allocation of personnel, time, and-pther departmental 
resources to particular projects. 

The eleven criterion elements lead to several comments on the operational 
research efforts in the DISD. Efforts to satisfy the traditional scientific criteria 
resuh in the foUowing observations regarding future directions for quantitative 
methods in operational inquiries: 

1 . Most projects are supported by two sets of technical reports. The first 
set are published prior to implementation and treat the conceptual or theoretical 
base for projects as wcU as the validity, reliability, and other design issues one 
ift^aUy associates with standard scientific criteria. The second set of research . 
repbrts are usually prepared following the completion of the project and include 
data analysis and the technkuil interpretation of results. 

2. Alternative forms of multivariate analysis are frequently used in several of 
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3. Experiments ire often constructed to provide information for comparing 
ind contrasting different Jnstructional altematives implemented ^within the 
district. In current rescarch-and -development terms* these studies are more likely 
to be called natural rather than quasi-experimental designs.^ ^ 

4. Formal statistical analyses include tests for the significance of relation- 
ships as well asjhosc that test for the significance ^of differences. These tests 
often require a need to relate both cost and effect analysis.^ ^ 

S.Sfnce operational research designs frequently require measures on all 
sample units, several studies use descriptive as well as inferential statistics to 
more accurately represent school district parameters. 

6. To improve the utility of demographic information, index numbers- 
similar to those used in other large-scale data reporting systems or social 
indicator projects -are developed. ^ \ 

7. Sampling procedures have also been developed to derive new information 
from data already contained in the district's computerized information base. 

The attention given in the DISD to practical criteria of relevance, impor- 
tance, and scope can be observed in the following trendi: 

1. To ex^tod the scope of information presented to the ^oard of Educa- 
tion, several reviews of research on specific policy issues were undertaken a|id 
the findings presented during the 1975-1976 school year. 

2. The importance of operational research as a continuing activity in the 
district can be seen in several studies that reflect an emphasis on longitudinal 
data, time scries designs, and the effective use of archival dati in cohort analyses. 

3. Long-range planning appears to be an important domain of interest and 
includes extenswe projection reports on enrolhnents, facilities, staffing, and 
fmance. 

4. The district's testing program reflects apriority to measure behavior in 
both cognitive rajrd affective domains. Particular attention i$ given to accurate 
measurement and descriptions of the district's alternate "climates" for learn- 
ing."' 

5. The scojpc of analysis is also extended by developing and communicating 
to the Board of Education formal reports of exemplary instructional programs in 
other school districts. In thdse reports a deliberate effort 'is made to explain 
exactly how both quantitative and qualitative indicators were applied to 
determine the success of these instructional programs. 

Efforts to satisfy the other three practical or user-centered criteria— 
credibility, timeliness, and pervasiveness-result in the following observations: 

1. In additioh to the two sets of technical reports, a brief (approximately 
four pages) abstract is prepared for each project completed by the department. ' 
In general, the abstract is nontechniSil and includes sununaries of the project's 

TJurposc, origin, design, and results. 

2. The abstracts are published aimually and widely circulated within the 
district. They are also available to other DISD patrons on request. 

3. To increase the range of interest in evaluative, information, the depart- 
ment meets regularly during the academic year with a .subcommittee of the 

\ Board of Education. , * 

H 4. To increase the use of the evaluative information, quarterly reports on 
the status of all operational jruiuiries in progress are forwarded to the superin- 
tendent. " ' . . ' 

5. To increase the number and type of requests for evaluative information, a 
special applied research group has been formed within the department to prepare 
ad hoc information requirements for the district.^*. 

6. To increase daily interaction between the evaluation^ staff and other 
district personnel, several members of the department reside on project sites 
rather than in the central office.^ 

A more elaborate case analysis of the DISD and implementation of the CIPP 
model-not our primary intent— j^jquW involve an analysis of sever^ additional 
orieanizational factors and adMnistrative oredilections that surround the context 
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necessary tp examine latent as well as obvious research pnoHties. Among the less 
obvious priorities for the application of mathematical models in the DISD would 
be: the district's administrative commitment to 4oi\g-tenn program experimental 
tion and revision based on operational findings;^* the priority / placed 
reporting the accuracy of various^ types of data entered in the district's 
information system;*^ the goodness-of-fit between the research reporting sched- 
ule and' actual decision dates in the district's admini^ative and instructional 
program calendars as well as the correspondence faftFtween reported index 
numbers and tjie individual measures they represent-, ^and a comparison of 
research costs with the costs of the decisions th^ will be made on ^e basis of 
the evaluative information (the prudential criterion). 




Administrative Technology: JFh^ literature in educational administration 
continuously referenced the value of employing so-called administrativ|e tech 
nologies, wliich are usuaUy found in the management science literature and in 
handbooks on organizational development and planning strategies. More specifi- 
cally, these include techniques such as program {^valuation and review techniques 
(PERT), management by objectives, program plaiming»and budgeting system 
(PPBS), delphic inquiries, zero-based budgeting, survey feedback and consulta- 
tion in organizational development, trend-impact analysis, educational produc- 
tion functions, decision tree analysis, linear programming, policy-capturing 
models, Monte Carlo simulations, nominal group techniques, functional and 
cost<entered budgeting, and cost-bene fit analysis. 

Academic and operational researchers, interested in reporting the practical " 
utility of a particular technique but unwilling to spend time in school districts^ 
may have systematicaUy overlooHed the most appropriate set of applications, 
l^til the literature in educational administration, such as that recently inaugu- 
rated in the Educational Researcher, places a higher priority on publishing articles 
on research-and-development progress in schools, opportunities to conduct 
comprehensive critical appraisals, reviews, or syntheses of administrative tech- 
nologies will remain largely more an idfal*than a reality.^ ^ . 

Secondly, with respect to graduate training in educational administration, 
the actual design and successful implementation ol^dnlinistrative technologies 
in operational settings require a working kno^edge of descriptive as well as 
inferential statistics and a general understanding of quantitative methods used in 
management operations.^ ^ University -based programs devoted to the prepara- 
tion of school administrators (who must assume the responability for managing 
the reseiarch-and-development activities in school district/ or other organizational 
settings) migjit increase their effectiveness" by devoting explicitly a part of the 
formal preparation program to tKe application of quantitative methods and data 
reduction strategies that are estential for successful implementation of the 
administrative technologies.^ ^ 

Utility of Mathematical Models and 
Quantitative Methods 

If educational administration intends to seriously enter the debate on the utility 
of mathematical models and quantitative methods in eith^i academic or 
operational research, the profession would be well advised to critically examine 
and reference the extensive sbcial and policy science literature that addresses this 
topic. 

In the immediate future we likely to observe **point-counterpoint" 
discussions in educational administration on the value of mathematical models 
and* quantitative models to advance the state of the art in decision -making. 
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research, or the development of theory. Although it is usually constructive to 
note particularly poor.studies ^ich in effect e^ndorse an antitheoretical position 
by merely throwing a large inventory of variables into a regression equation with 
the intent of selecting out some subset that accounts for the most variance, or to 
discount the value of factor analytic inquiries by referencing studies where the 
investigators failed to employ any theoretical insights regarding the reduction of 
their original correlation matrices, these citations; taken as. the last word, fail to 
address adequately the issues pertaining to either the limits or the advantages of 
mathematical models for educational administration. ^ 

Opportunities to enhance perspectives and to accurately define the relevant 
issues for debate have been treated extensively in the social and policy science 
literature, a knowledge base frequently claimed to be most Appropriate for 
research and the instructional content of administrator preparation programs. If 
this literature is used f&r more careful fact-finding, researchers might study the 
following: the 1963 American Academy of Political and Social Science symposia 
um, which treated the utility an<} inutility of mathematics in the study of 
economics, political science, and sociology;^* the Natipnal Academy of Sciences 
reports on new directions in the mathematical sciences;^* recommendations 
from the Association for Institutional Research on new directions for quantita- 
tive applications in academic administration;^* and the survey of tjie social and 
behavioral sciences conducted under the joint au^ices of the Committee on 
Science and Public Policy of the National Academy of Science arfd the Policy 
Committee of the Social ^Science Research Council. This survey indicates that 
schools of applied social research will turn to scholars trained in mathematics, 
logic, and operations research to assist in the development of new methodolo- 
gies, altemate planning strategies, and programs of study relevant to public 
administrators.^'' To sharpen explanations for the liihitations of mathematical 
models, the distinctions in the educational planning literature between teaching 
by the numbers and planning on the basis of numbers should be studied more 
carefully.** The emerging literature on management misinformation systems,'' 
the number of "numbness** issue in administrative reporting,*^ the problems 
associated with the transfer of system analysis from the^ero^ace industry to 

public administration and policy studies,*' and the critical appraisals of 
computer simulations to capture the dynamics of social systems*^ should be 
examined as well. 

As a final word, the findings of Deutsch arid his colleagues, who have 
identified and analyzed conditions favoring sixty-two major advances in the 
social sciences since 19(X) should not be overlooked.*^ Their analysis indicates 
that the sixty-two maj^ advances (achievements or breakthroughs) typically 
combined theory, methods, and results as opposed to one of these elements as a 
sole focus of interest In light of these findings, they claim the long-standing 
quarrel about whether to emphasize theory, methodology, or e^npirical results 
seems **ill-conceived,** since important advances in any one of these three aspects 
of social science is likely to lead to advances in the other two. It is of more than 
passing interest that Deutsch and his colleagues have observed that quantitative 
problems or findings (or both) characterize two-thirds of all major achievements 
in the social sci^ces between 1900 and 1965, and that five-sixths of these 
advances (those explkitly linked to quantitative problems and findings) were 
made since 1930. 



PROBLEM-FINDING/.IN EDUCATIONAL ADMINISTRATION 



Kotes ^ 

: 1. iUchmrd E.Schutz, **Rcsearch in ^ooh,'^ Educatioml Researcher ^S, 
no. 5 (May 1976). This position is similar to the distinction between decision- 
oriented and conclusion-oriented inquiry in Lee J. Cronbach and Patrick Suppes, 
eds., Research for Tornorrvw's Schools: Disciplined Inquiry in Education (t^cw 
York: MacmiUan, 1969). 

2. Operational research is sornetimes viewed as "applied decision theory." 
In this chapter, operational research, or research in schools, refers to the 
application of scientific methodology to problems related to the functioning or • 
' operating of a specific organizational unit such as a public School district. For 
example, see J.E. Brooks, "Operational Research in Educational Administra- 
tion," Education and Urban Society 3 (1970):7-40. 

3^. Portions of this section appeared in James F. McNamara, "Practical 
Significance and StaUstical Models,'* Educational Administration Quarterly 14, 
no..l (Winter 1978):48-63. Reprinted with permission. 

4. The author acknowledges his^debt to the article by Richard E. Schutz, 
**The Control of 'Error* in Educational Experimentation,"^c/zo(?/ Reyiew 74, 
no. 2 (1966): 151-158. Much of the design of this section and the secondary 
analysis of statistical tests reported for volimies I through 12 of the Educational 
Administration Quarterly parallels the treatment of practical significance pre- 
sented in this source. Assistance in clarifying issues associated with the 
differences between statistical and practical significance and between tests for 
the significance of differences and tests for the significance of relationships was 
also found in Richard M. Wolf, '"Data Analysis and Reporting Considerations in ^ 
Evaluation," in W. James Popham, ed.. Evaluation in Education (Berkeley, 
Calif.: McCutchan, 1974); and W. James Popham, Educational Evaluation 
(Englewood Cliffs, N J.: Prentice-Hall, 1975). 

5. Y.K. Shetty and HM. Carlisle, "Application of Management by Objec? 
tives in a University Setting," Educational Administration Quarterly 10, no. 2 
(Spring 1974):65-8I. Although analysis here focuses only on the ANOVA 
results, several questions might also be raised regarding the credibility of the 
sampling plan, the failure to treat the nonresponse bias given a reported^ 
questionnaire return rate of 46 percent, the general integrity (validity) associated 

J with the questionnaire, and the means by which questionnaire responses were 
aggregated and averaged to yield a single criterion measure. 

6; For one such technique, cj^, an excellent treatment appears in W.L. 
Hay», Statistics for Psychologists (New York: Holt, Rinehart and Winston, 
1963). Some criticism of using cj2 as an index of the strength of a statistical 
association is treated in Gene V. Glass and A.Ralph Hakstian, "Measures of 
Association in Comparative Experiments: Their Development and IntcTpreU- 
MoT\'' American Educational Research Journal 6, no. 3 (1969):403-414. 

7. when a specific study is to be viewed as nonexperimental rather than 
experimental, some statistical handbooks (such as Hays in note 6) suggest th^t a 
more appropriate index for estimating variance is t/^. SpecificaDy, ^2 the 
squared "correlation ratio" that results when ANOVA designs are solved using 
multiple regression techniques. Hence, it is the ratio SS(B)/SS(1). This index is 
also described in any text on linear models such as K.A. McNeil, FJ. Kelly, and 
J.T. McNeil, Testing Research Hypotheses Using Multiple Linear Regression 
(Carbondale, El.: Southern Illinois University Press, 1975). The r}^ values for the 
Shetty and Carlisle ANOVA results are 0.186, 0.077, and 0.028, which are 
slightly higher but do not represent any real departure in magnitude from the 
estimates. The author will continue to use the cj^ index in this analysis with 
the understanding that rj^ could also be readily calculated for any^ of the 
ANOVA test resulU. 
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8. Schutz, Xohlrol of 'Error',-. Reprinted with permission of the 
University ofChicago Press. (OAlfrights reserved.) (One obvious exception to this ^ 
approach is Raymond S. Adams et al., •*School Size, Organizational Structure 
and Teaching' Practices," Educational Administration Quarterly 6, no. 3 (Fall 
1970): 15-31 . The seventy-two co^ estimates for this study appear in the column 
of table 10-2 labeled volume 1-6. AD scventy-two index values were reported in 
the EAQ article along with an interesting discussion of the influence of these co^ 
estimates in interpreting the fmdings of the study.) 

9. For another approach to interpreting standard statistical tests of 
significance of studies reported in the EAQ, set the 1972 appraisal of educa- 
tional research reported in JJC. Brewer, 't)n the Power of Statistical Tests," 
American Educational Research Journal 9, no. 3 ( 1972):391-401. For those who 
wish to use this model, it is suggested that careful attention be given to the 
different cases described in J. Cohen, Stdtistical Power Analysis for the 
Behavioral Sciences, 2d cd. (New York: Academic Press, 1976). 

10. For example, see' the author's discussion of an alternate statistical 
model for the Shetty and Carlisle study in "Practical Significance and Statistical 
Models," Educational Administration Quarterly 14, no. 1 (Winter 1978):48-63. 

11. A more exact interpretation is the hypothetico-deductive paradigm for 
statistical inference, which consists of three steps: hypothesizing a model for 
something unobscrvable, deducing the observable consequences of the models, 
and undertaking an empirical investigation with the intent to test whether the 
consequences expected in the observations are actually apparent in the data. If 
the data fit expectations, the investigator is encouraged to accept the model as a 
correct representation of the unobscrvable reality. However, acceptance is 
always provisional. If the data do not confonn to expectations-clearly the case 
for several EAQ findings— something is wrong. Since there are several valid 
reasons for the failure to meet expectations, the author suggests that these study 
findings be viewed with caution. For example, the models may be invalid, the 
deductions for model consequences could be incorrect, or the actual data could 
be inadequate or defective. A more delafled treatment of the consequences of 
statistical inference in model construction is given in R. Darell Bock, Multi- 
variate Statistical Methods in the Beh^oral Sciences (New York: McGraw-Hill, 
1975). ' ^ . 

12. See note 8. 

13. Cohen (in Statistical Power Analysis) suggests the following operational 
guidelines for the behavioral scienc^cs in terms of correlation coefficients: for 
small effects, r=0.10; for medium effects, r=^OJO; and for large effects, 
r= 0.50. His position implies that a large effect would be encountered when at 
least 25 percent of the variance of the dependent variable is attributable to the 
independent variable. 

14. See W. Anderson, "How Not to Let Your Board and Superintendent Be 
Hoodwinked by 'Research'," American School Board Journal 9, no. 3 
(1978):391-401. 

15. JaAes F. McNamara and David H. Gill, "Practical Significance in 
Vocational Education Research," Journal of Vocational Education Research 
(forthcoming). 

16. McNeil, Kelly, and McNeil, 'Testing Research Hypotheses." 

17. This excerpt from *^An Overview" by Dene N. Bernstein is reprinted 
from Sage Contemporary Social Science Issues 23 (1976):8 and originally 
appeared in Sociological Methods A Research by pennission«»of the publisher, 
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The Survey Research Center is part of the 
Institute for Social Research, situated on the 
central University campus at 426 Thompson^ 
Street in Ann Arbor. 

The Survey Research Center was established at 
The Univenity of Michigan in 1946 on an inter- 
departmental and interschool basis in order to 
interact effectively with all parts of the University 
and to perform five major functions: 

(1) Provide a well trained staff and research 
capability for conducting surveys on - 
economic and social problems; 

(2) Cdnduct methodological research for the 
improvement and development of survey 
procedures; 

(3) Help in the integration of the social sciences 
by providing facilities for research on inter- 
disciplinary problems; ^ 

(4) Foster theoretical advancement in the social 
sciences based on new data from inter- 
disciplinary research; 

(5) Provide graduate training in all phases of , 
survey methodolgy. 
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THE ANNUAL SUMMEft INSTITUTE 

The annual Summer Institute is a special train- 
ing session in survey research techniques con- 
ducted by the Survey Research Center staff 
throygh the graduate departments of Sociology 
and Psychology at The University of Michigan. 
The program uses the sample interview survey as 
basic instrument for the scientific measure- 
ment of human activities, and is designed to 
meet some of the educational and training needs 
of people engaged in business and government 
research and of graduate students and university 
instructors interested in quantitative research in 
the social sciences. 

This year the Institute will offer two consecutive 
sessions; the first from June 30 (Registration 
Day) through July 25 and the second session, 
July 28 through August 22. 

Depending upon the qualifications and needs of 
the applicant, the Summer Institute benefits 
people with various backgrounds: For the stu- 
dent with minimum survey experience, par- 
ticipation in the Summer Institute should be 
thought of as a full-time activity, and the entire 
eight weeks, should be reserved for Summer In- 
stitute classes and activities, exclusive of outside 
work obligations and additional University 
courses. During the course of the Institute, 
stucknts can become acquainted with survey 
met/nods — study design, questionnaire con- 
struction, interviewing, coding, methods of 
analysis, sampling, and computer technology — 
as applied to the problems oT business, public 
health, education, industry, and government, or 
."•i used in general social science research. 

Since the survey techniques used in the above 
courses are basically statistical, the Summer In- 
stitute student must have a working knowledge 
of concepts and procedures in elementary 
statistics. These include measures of central 
tendency and dispersion, the normal distribu- 
tion and its properties, product moment and 
rank order correlations and tests of significance 
of differences in means and proportions. If a 
student lacks this prerequisite, most of the Sum- 
mer Institute is not suitable. 
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A student with modest or no previous survey 
research experience is advised to elect the 
Psychoiogy-Sociology 561-562 sequence (Survey 
Research Design-Survey Research Data Collec- 
tion) for the entire eight-week period. 

In addition, if a student's statistical background 
meets the minimum level described above, s/he 
could select Analysis of Survey Data (Psychol- 
ogy-Sociology 616) during the first four weeks, 

During the second four-week session, s/he could 
also select Data Processing with OSIRIS (Psy- 
chology 710-Sociology 719), 

For the advanced student with specific interests 
in sampling, Methods of Survey Sampling 
(Psychology 687-Sociology 612) is available dur- 
ing the first session, as is Advanced Methods of 
Survey Sampling (Psychology 618-Sociology 
613) during the second session. The Workshop 
in Sampling Techniques is an added option for 
those interested in highly specialized an intensive 
work in sampling problems. 

In general, the Sampling and Analysis courses 
are limited to persons who posses either con- 
siderable survey experience or graduate training 
in quantitative methods, but who are limited in 
survey experience. These courses may be elected 
independently of others, provided the student 
has the skills, background, and experience to 
handle them. ^ . ^ 

For the special, professional-level "mini 
courses," this summer's topic will be offered 
under the course title "Study Designs in Survey 
Research** (Phychology 684-Sociology 614), For 
additional information, see course description 
on pages 5 and 6, 

If you are undecided as to whether or not you 
qualify for any of the advanced courses, please 
write to the Center indicating your relevant 
course background and working experience. The 
Center will also be happy to supply a reading list 
for Summer Institute courses and a study guide 
for Statistics for those wishing to review 
materials in advance. 

12] 
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' , NOTE: During each four-week session, a stu- 
dent may elect no more than two courses. This 
two-course-per-period load assumes the student ' 
has fyW time to ^ devote to these activities. 
Students who concurrently enroll in other 
University courses or instututes and/or hold a 
part-time job should, in most cases, enroll in on- 
ly one Institute course per sessioni. 

For maximum benefit, each student is urged to 
enroll for the full eight weeks; however, a stu- 
dent may earn credit for*either of the four-week 
sessions, if it is impossible to attend both. 



DESCRIPTION pF COURSES OFFERED 

First Session - June 30-July 25 

Psych. 561 - Soc. 561 ' * 

Survey Research Design (2 credit hours) Staff. 
June 30 - July .25. Prerequisite: Elementary 
statistics course. Designing a survey is a complex 
process. The various steps or phases are in- 
terdependent and require an appreciation of 
everything that happens in a survey. This course 
deals with all steps from the initial problem 
through development of the survey question- 
naire and sampling design. The course consists 
of lecture-discussions coupled with work-group 
practicum experience in designing and develop- 
ing a survey.' 

This course will benefit students who want an 
overview of all the steps in the survey process, as 
well as those who want experience before con- 
ducting their own surVey. 

Because of the practicum nature of the course, 
considerable time is required outside of class for 
committee work. Auditors are expected to par- 
ticipate in this work. 

Psych.'683 - Soc. 621 j 
Workshop in Sampling Techniques I (Z credit 
hours) Kish and Kalton. June 30-July 25. Prere- 
quisite; Permission of instructor, only to 
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students enrolled in Soc. 612-Psych. 687. Varied 
and graded exercises arising from common 
survey situations. Time spent working in groii^ps 
under experts* guidanqe on lists, maps, data, and 
designs. Exercises in selection; selection techni- 
ques; segmenting and listing; stratirication; two- 
stage sample of a city; faulty lists; simple replica- 
tions; and a national sample. 



Psych. 687 ~ Soc. 612 

Methods of Survey Sampling (2 credit hours) 
O'Muircheartaigli. June 30 - July 25. Prere- 
quisite; Two courses in statistics (The 81 pages 
noted in the preface to purvey Sampling by Kish 
are helpful.) A moderately advanced course in 
applied statistics, with emphasis on practical 
problems of desigi^, this class deals with prob- , 
ability samplings including stratified, clustered, 
and multistage; unequal probabilities and PPS, 
area sampling, ratio means, sampling errors, 
frame problems, cost factors, practical designs 
and procedures. Emphasis is placed on the 
meaning and application of variance formulas, 
n\)t their derivations. 



• Psych. 616 » Soc. 616 
Analysis of Survey Data (2 credit hours) An- 
drews. June 30-July 25. Prerequisite: (1) Com- 
pletion of at least one graduate-level course in 
statistics (or instructof-approved equivalent in 
experience with statistics); should have a work- 
ing familiarity with statistics, such as product- 
moment correlation and analysis of variance. 
Students may be asked to demonstrate their 
competence in statistics. (2) Basic familiarity 
with survey research methods. Topics to be 
covered . are logic and methods of survey 
analysis, measurement theory and evaluation, 
scaling and index construction, univariate 
distributions, analysis of relationships (bivariate. 
.V and multivariate); as time permits additional 

topics will include panel data analysis and causal 
analysis. 
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Second Session - July 29-Augu8t 22 
Psych. S62 - Soc. 562 

Survey Research Data Collection (2 credit hours) 
Staff. July 28>August 22. This course is a con- 
tinuation of the work covered in Psych.-Soc. 
561 , although it can be elected independently. It 
starts with an available interview schedule or 
questionnaire, and covers interviewer training, 
interviewing, and coding. The course consists of 
lecture-discussions and demonstrations, coupled 
with individual and work-group practicum ex- 
perience in these phases of a survey. 

Like Psych.-Soc. 561, the practicum nature of 
the course requires considerable time outside of 
class for committee or individual assignments, 
and auditors are expected to participate in this 
work. 

Pfych. 686 - Soc. 623 

Workshop in Sampling Techniques II (2 credit 
hours) Kish and Kalton. July 28 - August 22. 
Prerequisite: Permission of instructor, only for 
students enrolled in Psych. 682-Soc. 621, Psych. 
687-Soc. 612, and Psych. 6 18-Soc.6 13. Samples 
of three countries; SRC's national sample; CPS 
of the Census Bureau; sampling establishments; 
agricultural surveys; regression estimators; com- 
puting and presenting sampling errors; multi- 
purpose designs; controlled selection; retaining 
changed units; samples in censuses. 

> Psych. 618 - Soc. 613 
Advanced Methods of Survey Sampling (2 credit 
hours) 0*Muircheartaigh. July 28-August 22. 
Prerequisite: Psych. 687-Soc.612* Special prob- 
lems and techniques; nonsampling errors and 
biases; designs of complex samples; case studies; 
frame problems; periodic and overlapping 
samples. Subclasses; optimal allocation; double 
sampling; controlled selection; simple replica- 
tion methods and BRR for analytical statistics. 

■to 

Psych. 684 - Soc. 614 

Study Designs in Sucvey Research (2 credit 
hours) Cannell, Groves, and staff. July 
28-August 22. This course will cover design and 
data collection methods which are unique to 
telephone surveys. It is assumed that the student 

■■■> 
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is familiar with methods used in personal inter- 
view surveys. The course will discuss the 
adapatation and modificatiQn of those techni- 
ques to telephone surveys. It will include design 
and procedures of sampling, questionnaire con- 
' structions, interviewing techniques of telephone 
surveys. Examples from a variety of surveys will 
be presented. 

Attention will be given to the administrative and 
technical operation of a telephone survey, in- 
cluding interviewer training, supervision, 
monitoring and administration. Methodological 
investigations of coverage, sampling, 
nonresponse, and response errors in telephone 
surveys will be discussed. A computer-based, 
on-line telephone system will be described and 
demonstrated. 

Students electing Psychology 684 — Sociology 
614 for credit should note that only a grade of 
"Satisfactory" or "Unsatisfactory" will be given 
for this course. 

Psych. 710 - Soc. 719 

Survey Research Data Processing with OSIRIS 
(2 credit hours) Klem. July 28-August 22. Prere- 
quisites: Elementary knowledge of surx^y 
methods and basic statistics. The course will 
cover the steps needed to take data prepared on 
punched cards through the stages of checking, 
cleaning and building of self-described computer 
files to preliminary analysis. The OSIRIS IV 
computer software package for the management 
and analysis of social science data will be used. 
Emphasis will be practical, and problems will be 
run on the University of Michigan-s Amdahl 
470V/7. 



TENTATIVE TIME SCHEDULE 

All classes meet Monday through Friday at the 
hours shown on the right: 

June 30^July 25 . 

Psych. 683-Soc. 621 8 a.m.- 12 p.m. 

Psych. 616-Soc. 616 8 a.m.>10a.m. 

Psych. 561-Soc. 561 10 a.m.-12 p.m. 

Psych. 687-Soc. 612 1 p.m.- 3 p.m. 
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July 2S-Aufuit 22 



PtycK. 623 
Psych. 7iaSoc. 719 
Piych. 562-Soc. 562 
Psych. dlS-Soc. 613 
Psych. 6M-SOC.6U 



8 a.m.-U p.m. 
8 ■.m.-lO a.in. 
I0a.m.*12 p.m. 
I p.m.- 3 p.m. 
1 p.m.- 3 p.m. 



ADl^SSION R£QUIR£;MENTS 

Because all Summer Institute courses are a part 
of University department offerings, all students 
must be admitted through appropriate admis- 
sions offices. (This process may l>c started by 
returning the enclosed Preliminary Enrollment 
Record to the Center Director's Office.) 

The following types of enrollment are Siik^ej^ 
' the University: ; >--d^\ 

Undergraduate Credit 

Students who wish to earn undergraduate credit 
will be granted admission on the basis of their 
qualifications and experience.. Students in- 
terested in electing courses on this basis should 
write to the Survey Research Center for an ap- 
plication, stating their present occupation and 
giving a brief resume of their work experience 
and educational background. 

Students in good standing in any accredited 
school who wish to enroll in the Summer In- 
stitute and who plan to return thereafter to their 
• former colleges, may apply for admis^sion as . 
"Summer Term Only** students. They will not be 
required to furnish transcripts but instead can 
submit a brief form (supplied by the Survey 
Research Center upon request) filled out by the 
Dean or Registrar verifying their good standing. 

Graduate Credit 

A student holding a bachelor's degree who 
wishes graduate credit may either apply for 
enrollment as a Speciai Student (in which case 
credit may be transferred to an institution where 
s/he is currently pursuing graduate work) or 
may seek admission to the Horace H. RacKh 



School of Graduate Studies for the summer term 
only. A student who is not currently pursuing, 
graduate work should propose this latter alter- 
native by submitting a transcript and supplying 
other requisite information. 



A student applying fqt Special Student status 



need not supply tran 
submit a brief form 
Research Center), filled 
Registrar verifying the 
at his/her institution. 




but may instead 
fplied by the^Survey 
by the Dean or 
good standing 




Admission as a special student may also be 
granted to qualified applicants who are 
the bachelor's degree those not f 
enrolled in graduate study who wish 
courses for credit, bu1 who do not ,«^r/,a 7^;,/ 
graduate degree a| The University of Jjiliclp'g^ 

In some mstances, students 'may wish toQun^in//) /; 
Graduate School without seeking BCB^mc^ rf^ 
CTedit; if so, they should register as Visiibri^J/ ' 
Such students have the privileges of regular'^'^i 
students, do the samcworK, (although they are% 
excused from final exams), and' the coiijse af^' 
pears without a grade on ' thetfLtrahsgj^iit 
Students registering in the Graduiat^cfiooL'for 
CTedit or as Visitors pay the same fcwV^^ 

All completed applications and transcripU, both 
for graduate and undergraduate admission, 
should reach Ann Arbor by May 15^, 1980, for 
Michigan residents and by -May 1 for non- 
residents. 



Visiting Scholars 

Individuals holding the' Doctor of Philosophy 
degree who do not wish a i;ecord to be kept of 
their work may apply for guest privileges which 
permit them to attend lectures and use some 
University facilities without charge, exclusive of 
computer time. By submitting certification of 
having been awarded the Ph.D. degree, applica- 
tion for appointment as a Summer Institute 
Visiting Scholar in the Ifforace H. Rackham 
School for Graduate Studies is processed 
through the Survey Research Center. 
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SfKtai Auditor* 

Miiurc peiions whoie education is no longer 
limited, by decree and credit requirements can 
avail ifiemtelvct ojtliitenini privlleses in couries 
of their choice by enrolling A ipecial auditors. 
Na^pa^ticuta^ background it required, although 
the person sfiQuld be quallfled to pron|rrOfn ituc 
experience. ' 



Fee* for Michigan rnidenti (for flrH and/or ie< 
cond leuion) are ai foUowi; 



REGlSTflAtlON AND FEES 



Because of the short summer term at the Univer- 
h,sity. the Sufvey Research Center teaching staff 
believes it ioi per alive that the following schedule 
be closely adhered to. 



June yo " First Session clus«s begin at 8 A.M. 
and continue throughout the day. 

June 30-.July 1 - Official Registration Days 

July 4 IMalional Holiday 

July 25 -^Oamtnations; First Session ends 

July 28 First day of Second Session 

August 22 - Examinations 



Registration for the Secohd Session of the Sum- 
mer Institute will take place on July 28. or 
before'. Those people who plan to attend only 
the Second Session should consult with the 
Director's Office before proceeding with 
registration at other University offices. 

The following information on tuition and fees is 
intended for visiting summer students only. 
Comparable informition for degree-seeking 
University students already enrolled in 
undergriidrate or graduate programs is available 
through tbe University Office of the Registrar. 



Undergraduate: 
2 credit hours 
4 credit hours 
6 credit hours 
8 credit hours 

Graduate 

2 credit hours 
4 credit hours 
6 credit hours 
8 credit hours 

Special Auditor's fee 



SI 14 
S228 
%U\ 
S341 



S208 
$416 
S467 
S467 

.S125 



Fees for non-residents (first and/or second ses- 
sion) are; 

Undergraduate 

2 credit hours S328 

4 credit hours S656 

6 credit hours S982 

8 credit hours S982 



Graduate 

2 credit hours 
4 credit hours 
6 credit hours 
8 credit hours 
Special Auditor's fee 



$456 
S912 
SI. 022 
SI. 022 

S375 



In addition to tuition fees listed above, all 
students will be assessed approximately $22 by 
the University for various campus services. 

NOTE: Fees are subject to cfiange at aay tine b) 
tbe Board of Regents of tbe Uaivenlty. 



UNIVERSFTY PRIVILEGES 

As registered University students, all Summer 
Institute participants are eligible to use many 
University facilities. These include University 
librahes, classrooms, housing, and reaeattonal 
areas. Univenity golf courses, inside swimming 
pools, and numerous tennis courts are available 
on or near the campus. 

rioj 



HOUSING 

Students attending the Summer Institute may 
obtain information on housing by writing direct: 
lytothe Housing Office. 1011 Student Activities 
Building, University of Michigan. Ann Arbor, 
Michigan 48109. Telephone 313-7630164. 

Although 1980 rates will be higher. |97^ 
residence hall rates for eight weeks raogg^om 
$212 for a double room without board to 
for a single with board. For students attending a 
four-week session during 1980. rates for room 
only will be approximately $10 a day. 

Meals will be served in dormitories, but are op- 
tional. and\ students wishing to reserve $ room 
only may be assigned to a dormitory where 
meals are not served. For those living in other 
residences, the Michigan Union and the 
Michigan League provide cafeteria and dining 
room service. There are also a number of 
restaurants in the vicinity of the campus. 



UNIVERSITY APARTMENTS 

The University maintains over 1 ,700 apartments 
for staff and student families. These include ef- 
^ ficiencies. one-, two-, and three-bedroom units. 
Most of the units are modestly furnished. 

Prices start at $160 a month for a furnished effi- 
ciency, with a limited number of spaces made 
available to single graduate students and Visiting 
Scholars. 

Students enrolling for the Summer Institute 
courses should so indicate when requesting ap- 
plications for housing -> and should also Include 
the dates of the. session they plan to attend. In 
addition, those not-for-credit students, that is. 
Visiting Scholars and Special Auditors, should 
include the following information when re- 
questing applicatioiu for residence hall housing: 
a copy of admission certificate, social security 
.number, and birthdate. 

nn 



Inquiries about the Summer Institute should be 
addressed to Helene J. Hitchcock, Ad- 
ministrative Manager, Office of the Director, 
Survey Research Center, University of 
Michigan, Ann Arbor, Michigan 48106. 
Telephone 313-764-8^. 
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Curriculum in Library Science, Information Science, and 
Educational Media / 

Coals and Objectives , 
/ Introduction 

The educati^§if?!fl program in the School of Library and Ir.Tormation Science combines theory 
with application and is designed not only to prepare new professionals for information ser- 
vice activities, but to provide practitioners with the opportunity to keep abreast of new 
developments. 

Through research, through professional activities of both faculty and students, and through 
educationalefforts, the School maintains an awareness of the needs and problems existing in 
the community which it serves. 

To guide its program, the School has developed this Statemerit of Coals and Objectives. 

Throughout this statement the term "information" is to be interpreted in its broadest sense; 
"Facts, data, visual or aural representations which convey meaning or elicit feelings. " Thus 
"information" includes informational materials, as well as self-fulfillment and enrichment 
materials, in all possible formats, "Information professionals," as used in this docurhent, in- 
cludes librarians as well as information specialists. 

// Coals 
A Education: 

To provide the student with a theoretical base for understanding the nature of information 
and informational materials, the processes by which they are created and communicated, 
and their organization for use, as well as the environment within which the information pro- 
fessional operates. 

To relate theoretical concepts to practical applications, and to provide the student with the 
necessary skills to function as a responsive and responsible professional in a variety of 
specialized roles. 



\ 



School of Library and Information Science 



n Research: A 

locncour.^j:c ^spwjto^ inq-juy and (' ri»ic isni and to advance the thcor.y and pr»K!ice of their 
furnuition profesMon through researt hand pul>(»tation 

C Sorx/ico: 

To contribute to the growth and deveiopment of mto-'mation professionals, libraries, infor- 
mation agencies, and professional organizations, and throu^ih them, of society. 

/// Objectives 
A rducation: 

1 Theoretical Knowledge; 

a To stress the interdistiplinary nature of library and information science througli'the 
study of relevant theories and methodolci^ies drawn from related areas Such as cqni- 
munications. education, linguistics, psychology, operations research, public ad- 
ministration and information technology 

b To develop an understanding of the intellectual basei cf information generation. 
cOmm inication and dissemination. 

c To acquaint students with the structure and content of the literature in a variety of 
siiblect fieldi. and to develop the necessary bibliographic skills to control and utilize 
it. 

d To encourage a strong commitment to the princif)Ies of intellectual freedom and 
freedom of access ^o information. 

e To acquaint students with the environmental determinants (social, eco'nomir, 
political) which affect information services, with emphasis on user/non^user needs,' 
and the interrelationships among differing information systems. 

f To familiarize students with research methods appropriate to the siddy of Informa- 
ti6n services and to develop anility to apply these methodologies to the solution of 
specific problerTTs. To develop analytical arid evaluative attitudles toward research, 
practice and the profession. 



7 Practical Knowlodjjc 

d To devt^lop the student's alxlitv to reUitc thoory to pr«itticr <ind to acquit^ spt eiiic 
skills for lihr.\rv i\ni\ .nformation work by onco jraijinj; prof)(cm onoiWod pr^iccts «ind 
field cxpi rior)co. ^ 

b To encour»v^r m students sensitivity .md emp^ithy toward plfters in order to enhance 
their peffom>anre in oryjntz Jtions and in pubhc service 

<. To develop the (n?st*»ry of the basic elements of J hbrary or information specialty or 
group of specialties 

d To famibori^e students with the ranj;^ of infornr.ation formats, and the tedlinologies 

appropriate to p:o'.iuce and use tlicn effectively, 
e To provide students with opportunities for the development of individualized 

programs of stuoy based on personal career goals, 
f To encoura-e contacts with thp professional field through visits, lectures, special 

events, and to assist students with their placement in the' profession. 

B Roseorch; 

1 To encourage, research wherever appropriate in course work, applications projects, 
independent study, and thesis research. 

2 To provide opportunity for the study of research findings from our own and other 
d'sciplines as they may apply to the iriformation field. 

3 To encourage and facilitate student research projects which may lead to re- 
exarpin?ton r:id revision of cirrently held co^repts regarding information prob'^-ms 

4 To encourage faculty research involvement which leaJs to improved teaching, 
greater awareness of current information problems, and a sense of excilemcnt in- 
herent in the discovery process which conveys itself to, and therefore benefits, the 
students. 



C Service: 

1 To provide educational opportunities for the professional development of informa- 

tion practitioners in the field. 



School of Library and Information Science 



2 To promote the improvement and development of information jervjces by providing 
cpnsultinis and research assistance. 

3 Toyocourage active participation by faculty and students in professional organiza- 
tion activities at all levels 

Wh^t Does the Information Professional Do? 

The dramatic technological advances in today's society have made such an impact on 
libraries and information centers that the role of the information professional is constantly 
changing and expanding to meet the accelerating demands of all users of information 

Information is handled in many different systems, and each system serves many difrerent 
communities, each with its own needs, interests, and outlook The information cycle basical- 
ly includes the creator, the processor, and the consumer of information The ultimateaim of 
any information system is to connect the. user, quickly and efficiently, to the proper informa- 
tion 

Libraries in the traditional sense make up one signiticant link in the information cycle; a var- 
iety of other information facilities closely related to libraries have been established for the 
purpose of collecting, processing, and distributing documents or data of a specialized nature. 
Depending upon the specific functions performed, these are designated as information 
centers, clearinghouses, information exchanges, archives, media centers, etc. 

The elements of work in information agencies are performed by information professionals 
^ciiwc^ «s <»uTntvam>, TntOTrriSiion scientists, information specialists, subjects specialists, 
bibliographers, archivists, medid specialists, etc. Although there is a certain commonality of 
functions in these positions, the elements of work differ or are conditioned by: (a) the goals of 
the information facility, [i] the requirements of users of the service, and (c) the academic 
background and experience needed to perform the various functions. ^ 

Typical functions performed by information professionals include * 

1 Managing. The administration of a library or an information facility; the coordination 
of all the information elements into an integrated system anticipating user r^ 
quirements. * 

rro|«i»oo«Aley*/ Librsry »nd Iniofmsuon 5«<wc« W.ih.niton. DC. U S Covernmertt Pfmlmg OK.c*. PQ JJS^JM, 377-J7» 



2 Selectmf^ KiatrnsU Planning the nattir*'. v,iru'tv, .ind o>pth of tnaterials to b<» iru lud 
ed in the infornnatton 5f»rvice, dolerniinmjij the noedv of polontJdl u^t r^, current and 
future dfrt^aods c hoosing the specific iterTis to be acquired 

3 Acquifina Matemli. ^ he process of identifying finding ai^d obttuning copies of infor 
mation materials not alreatJy in tfie inforrration agency 

4 Cataloging. The process of identifying a unit of information to distinguish it from 
plher Items, describing it bibhographically and organ i/ing and recording the data »n a 
methodical arraneemont 

5 Classilytng Theexammatton of materials in order tounderstand the intellectual con- 
tent, to identify and select significant concepts and tharactensiics to be recorded as 

' reference points for use in retrieval operations, and to organt/e them in a systematic 
arrarigement 

6 Indexing. The detailed examinatiog of source materials in Ofder to understand the 
lectual content, to determine the essential features of the information, and to select 
points of view that are considered to be of sufficient importance to warrant the effort 

^ of rendering them searchable in the system. 

7 Abstracting. Summarizing units of publication so as to present in concise form the 
needed bibliographic and/or subject information. 

8 Assisting Readers Including all the services which help in the effective use of the 
library by fitting books to the personal needs of the individual reader. 

9 Reference Work Meeting the information r^^^^eds of users by making materials 
available, by answering specific questicyis, and by finding particular information 

10 Literature Searching. The systematic, comprehensive, or exhaustive search for infor- 
mation bearing on a specific problem or subject, performed as a service for spe^a lists 
engaged in research or other scientific or technical work. 

11 Researching with information. Solving research problems, without recourse to ex- 
perimentation, by gathering, analyzing, and interrelating information from a com- 
bination of sources. 

12 CompHing Bibliographies. Locating, identifying, and compiling lists of books, articles, 
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pamphlets, tv( hnical matcnal-i. t-tc . ffl.itH by Uitjoc t. biblioi^r jphu. ^nd/ur ujcf 



13 



cfitffia 



Tr^nsljting Cunvertinjilrom one natural lan^uaji^, or its svinbolic ff)rm, mto another 
natural lanij;uj»,jf with complete presorvatiun o* thr nnMruni; of the ort^al 

14 /nterp/ef/nK intormdtion [A aluatmg and «Muc idatinK iho si^ndit jnct, p«>rtin< ncc. 
and relevance of sp^i^cifu; units ol infornuition on the basis of detailed an dysis and 
fub^^ct competence 

SCQuVng for Infornuition Formal systemi or sprcific proKrann for locating. xtUhfnnK 
.creening of unrrcofded or newly recordoci data and intormation from speci?! 
es such as personal contacts, conferences, nieetmgs. Kovfrnnient agencies." 
Atones, clinics, and interviews 
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^^^iW'^^^^^ Coppn*? Conveying artd cofTimunicatinK units of data and informa- 
ti^ bWnanuat electronic, mechanical, and other means 

17 Converting into Machinable form Translating a unit of mformat'on into a symbolic 
form so as to be suit ibfe for storage, identdication and retrieval by mechanical or 
electronic instrurnentiUion 

1ft Drve/op/ng Informatton System. Revising mtyg-aied plans for coordmatint; oil 
elements of the information cyclje;,rrt order to n-ake materials available toaM potential 
users in the most usable form with the least distOilion ot subject content 

19 /nve$f/gd/i.i^ Machine AppHcaticrY^. Developing systems, or adapting or expiormg 
adequacy of existing systems, which utilize mechanical and electronic instruments^ 
tion to perform specific information functions in an integrated documentation or irv 
formation sy stem 

Characteristic library functions include the selection, acquisition, cataloging and classifica- 
tion of materials; bibliographic and readers' advisory services, reference and literature 
searching services, library management and systems planning, and the developiVient and 
strengthening of library services Such work is basically concerned with the collection, 
organization, preservation, retrieval, and use of recorded knowledgewhether tn printed, writ- 
ten, audiovisual, film, nearprint. magnetic tape, or other format 



Positions tor librarians are found in various kinds of libraries and information facilities 
Typical categories include the public library; the research library;, the academic librar\.; the 
special or technical librar> in business, indbsfry. or government; and the educational xnedia 
centerjearnidg resoun es denfer, or school library. j> 1 

Characteristic functions identified with information science are related not only to the tra- 
ditional library functions but include specialized functions d^awn from fields such as 
.mathematics, logic, linguistics, psychlogy. computer technology, operations research the 
graphic arts, communications, and management. Usually it is agreed that information 
science is concerned with thed^sign and operation of systems for the collection, communica- 
tion, storage, processing, and dissemination of information and with the technologies that 
support these functions. To some, information science is seen as virtually coextensive with 
library science; to others, the field is defined much more broadly to cover all information in 
all forms, includ.rtg measurement of data used in science; business data used in accounting 
budgeting, marketing, or inventory control; social or economic data for health or government 
administration, etc. Information scientists may be concerned not only with operating infor- 
mation systems but with basic theory, with the social implications of the use of technology 
and with government information policy in such diverseareas as copyright, privacy, and com^ 
munications industry regulation. 

Some information scientists work in information centers operated by industry or government 
using automated systems to provide information on demand fo.- users such as research 
scientists. Others may specialize in systems analysis and design or in computer programming 
■working in libraries, consulting firms, or in the growing industry devoted to producing and 
marketing information products. N'.any businesses and government agencies maintain 
specialized management information systems (MIS) requiring the services of people who can 
manage the collection, storage, and dissemination of information. 

'. ' , > 

History ■ ■ ^ ■ ■ 

The School of Library ^nd Information Science, founded in 1892. is the third oldest in the 
United States. It operates as a professional school within Drexel University for the education 
of librarians and information personnel and for the advancement of knowledge through 
study, research..^nd practice. From 1926 to 1949, it awarded the degree of Bachelor of 
Science in Library Science (B.S. in L.S.) to its graduates. The School now offers a curriculum 
leading to the Maker's degree, which may be followed on a full-time or part-time basis in one 
of three ma,or fields of conce/itration- general librarianship. information science and 
educational media. Since September, 1974, the School has offered a program leading to the 
rn.u. degree. 
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The Master of Science Curriculum 

The School of Library and Information Science offers a program leading to the Master of 
Science degree with concentration in one of three fields; general libtarianship. information 
science, and educational media. The degree i$ conferred on students who successfuriy co^T^ 
plete an approved program consislirtji^ of a minimum of 48 qt/arter credits. 



Prerequisite to all courses in the curriculum is Fundamentals of Library and Information 
Science, after which a student is able, through electives and individualized work, tq^ 
specialize in one of the three major areas of concentration; 

, General Librarianship Information Science Educational Media 

During the first quarter, or before completing Fundamentals of Library and Information 
Science, the student will decide on an area of concentration and will choose a faculty adviser 
who will assist him/her in developing a program of study appropriate to his/her background 
and his/her career goals, t , 

Typically, a program of study in any of these areas of concentration will consist largley of 
courses chosen from five functional groupings of courses; 

Organization and Retrieval of Information 

Information Technology - 

Resources and Their Use 
y Information Services * 

Management and Evaluation 

The balance of the program will consist of further electives which may include up to12 credit 
hours chosen from Spe^^al Topics (L780), Independent Study (L893), Research (L897), Thesis 
(1898). and related graduate courses taken in other departments at Drexel or another area 
university. 
J* 

Iritrbductory Course 

The program begins with Fundamentals of Library and Information Science, which is required 
of ait students and is prerequisite to all other courses. It is offered on a full-time basis 
(L601-L602, 12 credits) in Summer and Fall terms and on a part-time bassis in the Fall(L601, 6 
ciedits) and Winter terms (L602, 6 credits). 

In exceptional cases a student with a broad base of experience of a professional nature in 
library and information science, or with previous course work in library or information 
* science, and with well defined educational goals and interests, may petition for exemption 
from L6qvL602, Fundamentals of Library and Information Science. This petition should be 
made at the time of application to the School and should include a detailed statement of the 

applicant's reasons for seeking exemption and a description of the program the applicant 
proposes to follow at Drexel. 
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Information Science 

Students who are qualified by background and interest to specialize In Information science 
have the opportunity to develop a program of study which concentrates on ways in which in- 
formation .s collected organized, indexed, stored, retrieved, interpreted, and transmitted to 
users. They will also be able to develop skill in research and in the use of computers to under- 
stand and dev.se better and more effective ways to handle information problems. 
In addition to the required course. L601-L602. the student who concentrates In information 
science typically chooses the balarjfie^is program from such courses as; 

/ 

L605 Search Strategy ' 
L607 Abstracting and Indexing 
^ L620 Technology of Information Storage and Dissemination 
L624 Library Automation _ 
L626 Library and Information Networks 
L627 Computer Programming for Inforrriation Processing 
L628 Text Processing by Computer 
L641 Resources in Science and Technology 
L683 Information Center Management 
L688 Information Systems Analysis 

A 

L690 Measuring Library Use ^ 
L691 Methods of Research in Library and Information Science 
L692 Evaluation of Information Systems 

Since information science is inherently multidisciplinary. there are many courses in other col- 
leges at Drexel University that supplement the courses offered in the School of Library and In- 
formation Science. Among these are: 

Management and Technology 

Management of Information Systems 

Management of Operating Systems 

Systems Theory 

■ Probabilistic Systems Analysis 

Communication Behavior 

Communication Systems 

. Detection and Decision Theory 

System Simulation . 

Probabilistic Models for System Analysis 
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The American Political Science Association 
1527 New Hampshire Avenue 
Washington, DC. 20036 



The development of SETUPS, a seriae of learning material on topics m 
American Politics, was supported by Grant QZ 3442 from the National 
Science Foundation to the American Political Science Association. This 
grant supported a College Faculty Workshop, hosted by the tnter-Univer- 
sity Consortium for Political Resesrch. at the Univeraity of Michigan. 
Sumfner. 1974. 

' The Wort(8hop Pro^t was administered by the Association's Diviston 
of Educational Affairs. The Workshop implemented a recommendation 
by the Task Force on Computer Related Instruction and approved by ttie 
Steering Committee on Undergraduate Education, to the effect that aupport 
should be sought to facilitate the devek>pment of learning materials that 
involve political science students actively in inquiry. 

Test edlUQQsj>f'^SETUPS were prepared by the faculty parlk^ting m 
the worksnop. (Seven of these test editiona were prepared and distri* 
buted mitiatly by the ICPR proie&t staff .) Each SETUPS was reviewed by at 
least three qualified persons and tested in atHiast six classes. These ev^- 
^^attons were used by the authors and the editor in revising ttte modules. 
The revised ^editions of SETUPS are published under the auspk:es of the 
Division of Educational Affairs. However, the views expressed are those of 
the authors and not of the Division of Educattonal Affairs or of the American 
Political Science Association. 
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FOREWORD 



Throughout its history, the American Political Science Association has 
been interested In teaching. A standing committee on teaching political 
t^no^! "^f ^ appointed at the first organizational meeting of the APSA in 
1 903. At the second meeting of the newly formed association in 1 905 the 
principal report delivered to the meml>ers was on^a survey of colieae 

L?.fir«^i!i^ ^""^"^ ^^^^f^' University of Minnesota/ 

called What Do Our Students Know About American Government BeforA 
Taking College Courses in Political Science?'VSince then, APSA has bei6n 
almost continuously engaged in one or more activities designed to assist 
teachers. These early activities are summarized in a 1963 report oiVthe 
history of Association education activities by Cora Prifold (Beebe) \n7a\\ of 
this activity, the Association has been concerned thai its efforts nbt es- 
tablish an orthodoxy, a preferred method or approach. It has and does 
seek to aid teachers with diverse Interests, fields and techniques. ^ 

SETUPS is another in the long list of efforts to aid teachers. The 
Association's role in yieir production and distribution grows out of the 
recommendations of a task force on computer, related instruction 
established in February, 1973, which reported to the Steering Committee 
on Undergraduate Education in January, 1974. The latter committee 
agreed that there was a need for special learning materials for data analysis 
exercises and simulations. 

At this p-oint, APSA was fortunate in reiving a grant from the National 
^ciW^ce Foundation's College Faculty Workshop Program that enabled 
to develop the SETUPS with cooperation of the Inter-University 
Consortium for Political Research. A workshop was held, at the University 
of f^ichigan, Betty Nesvold and William Buchanan serving as coordinators. 

We owe a debt of appreciation to the individual authors who were 
ultimately responsible for the written materials and to the schools that 
participated in the testing program. After testing, each booklet was revised 
for publication. 

It is the hope of those who have participated in the project that the 
materials will prove of value to many teachers. It also is hoped that the 
Association will be able to continue to meet these needs while at the same 
time aiding in the development of other projects to assist teachers in other 
areas of the discipline having different theoretical and pedagoaical 
perspectives. 

^ Evron M. Kirkpatrrck 

Executive Director 
American Political Science Association 
September, 1975 
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SuppMnentary Empktcal TeaoNng Units in Politic«l Science are modules 
for teaching American government. T?>eir function is to stimulate atudenta to 
independent, critical thinKing, to convey a deeper understanding of portions 
of the substantive content of the course, and to demonstrate how acholars 
accumulate the evidenca and reach the cornsluslons tturt appear in their 
textbooks. They enable students to make uae of the computer with no 
prevtous tralnino, either to analyze data on political behavior or to see the 
consequerKes of poHcy decisions by uae of a simulation model. 

They were developed by a group of politk:al scientists with experience in 
teaching the introductory American Qovemment course who were brdUght 
together in a workshop supported by a grant from the Natk)nal ScpKe 
Foundation in the aummer of 1974. The American Political Science 
A8SOciatk>n administered the grant, and the inteninlveraity Conaortkim for 
PoNtical Research waa hoat to the workshop and provkled data for moat of 
the SETUPS. Seven modules were then tested during the 1974*76 
academk; year in 155 classes in 69 universities and coMeges, and 
evaluated by tt)elr students and facuKy. The revised editions were based 
upon this experience. Addltk)nal SETUPS m American Qovemment, Inter- 
national Relatk>r>s and Comparative Qo^errwnent are now m process of 
development. 

F^articipants in the 1Q74 workshop were Christopher AiHerton, 
Massachusetts Institute of Technok>gy. Paul Allen Beck, Univorsity of Pitts- 
burgh, Bruce D. Bowen, University of Michigan, C. AnttK>ny Broh, Hobart & 
Wliiam Smith CoHeges, Jere W. Burner, Obertin College, DonakJ 
A. Dbcon, California State CoWpge. Sonoma, L Douglas Dobaon. Northern 
lllnois University, Ray A. odgie. CaHfomla State Colege. Bakersfieki, 
Harlan Hahn, University of Southern CaNfomia. Peter Q. Hardens. Franklin 
and Marshall College. Marvm K. Hoffman, Appalachian State University, 
Barry Hughes, Case Western Reserve University, Charles L Prysby. 
University of North Carolina, Greensboro, John Paul Ryan, Vasaar Colege 
and C. Neal Tate, North Teicas State University. Workshop directors were 
William Buchanan, Washington and Lee UnWersity. and Betty A. Nesvokj, 
San Diego State University/ Project directors were Uitz Erbring, 
mterunlversity Consortkjm for Political Research, University of Michigan 
«id Sheilah Koeppen. OMtkon of Educatk>nal Affairs, American PoWk^al 
SclefKe Association. ' 

m tNs SETUPS module, dassk^al theories of repreaentatk)n as 

expressed by Burke and the four>ding fathers ar>d developed by mo^^em ^ 
poMicaJ phik)eopt)ers serve' as a four>dation for propositions about the 
behavior of U.S. ConQtesmen arvS^Serliatora in the 1970's. Constituertcy 
characteristk:s such as urbanism, occupation and ethnicHy, electoral 
competition and party affiliation, ratings by a variety of interest groups, and 
presidential infk^nce provide variables for cro8Stabulatk>ns in which the 
student tests tt>eorlea of representation. These variat)les and rol caN votes 
on 1 1 major issues ft> the 93rd Congress are coded in simplified form to 
eliminate probiems of data manipulation. A shr\es of exercises explains tt)e 
process and purpose of hypothesis testing with bivariate tables and the 
function of controls. These exercises are designed for the introductory 
American Government course, txjt the data set is comprehensive er>ough to 
ddf^ive relatively sophisticated problems for advanced classes in legislative 
behavior or research methods. 

, A "Note to ttie Instnx^tor" m the Appendix provkles suggeettons for 
v/i^sssroom use. 

Wii«n Buchan^i 
EdHor 
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SETUPS American Politics 



The SETUPS thia aertea were deaigned for uae In introductory ctasaea 
in American Qovemment During the teating period they were widely uaed 
in these courses and were also found helpful in advanced classes. Data in 
the form of OSlRlS, SPSS or card image form for aN SETUPS is provided by 
the Inter-Unh/eraity Consortium for Political Research. University of 
MIcNgan. wHhout charge through an agreement with the American Political 
ScjefKe Aasoctalk>n. for each order of 25 or more SETUPS. 

SETUPS In the American PoMtlcs series are: 

VOTING BEHAVIOR: The 1972 ELECTION by Bnjce D. Bowen, C 
Anthony Broh. Charlea L Pryaby. 

POUtlCAL SOCIALIZATION ACROSS THE GENERATIONS by Paul 
Aiien^cK. Jer.e W. Bruner. L. Douglas Dobson 
POLITICAL PARTICIPATION by F. Christopher Arterton, Harlan Hahn 
REPRESENTATION IN THE UNITED STATES CONGRESS: 1973 
by Ray A. Qelgle and Peter J. Hanjens 

THE SUPREME COURT IN AMERICAN POUTICS: PQpCY 
THROUGH LAW by John Paul Ryan. C. Neal Tate / 
U.S. ENERGY. ENVIRONMENT AND ECONOMIC PROBLEMS: A 
PUBLIC POLICY SIMULATION by.Barry Hughes 
THE DYNAMICS OF POLITICAL BUDGETING: A PUBUC POUCY 
SIMULATION by Marvin K. Hoffman. 

A secor>d series of SETUPS, on topics in Comparative Politics, to being 
devaioped mxi tested in 1975-1976. 
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Thia la a monograph about conatituency representation m the UnH«d 
States Congress that to designed to get you involved in the processea of 
inquiry that are often used by political scienttots to invaatigate thto cortoapt. 
Our objectivea for you are three: (1) that you wM famiHartza yourself with 
three different theoriea of what representation ouQht to b§» arnJ soma of tha 
cunant research findinga of poMical sdenttota about what rapraaantation 
Is acfuafy iWre. (2) that you wi develop sufficient sidl in some alaniantafy 
techniques of political inquiry to mvaatigata your own Ideas about tha 
natt/e of representstlon in Congress, and (3) that you w1l do inquiry of your 
own. using data sets prepared for use with the exerciaas in thto mmmtH and 
evaluate your findings in terms of the information you have gamed by ao- 
compltohing the first objective. The manual to organized in four aactiona. 
The first to a brief overvtow of aome theories of representation and aoma 
ojnrent resesrch findings about representation in Congress. Tha aacond to 
an introduction to and exercises in hypothesto tasting (the tachniqua used 
by political sctonttots to investigate political i>henomana) that wi provlda 
you with sufficient slOlto to conduct your own inquiry. The third to a daacrfp- 
tion of the evider>ce (data) you wM use to test your ideaa about tha nature of 
constituer>cy representation in Cbngreas. It to compoaed of aggregate 
measures of constituency characteristica (income, education, etc.) of tha 
populationa within each of ttie 435 Congressional districts and 50 states, 
the ratings of Congressmen by interest groups, and roH caN votes of 
members of Congress on a selected Itot of tosues. The fourth section to a I 
set of exerctoes that are aelf-programmed. These wi facit^a your invaati- 
gation of your o^ideas about repreaentation. 

tha Theories of Reprceantatlon 

A mainstay of our understanding and acceptance of democratic govern- ' 
ment to the widely accepted notion that our political institutions ought to b%, 
and in most cases are. repwBntatfvB. We accept the common senaa 
notion that because of bigness and complexity direct democracy, that to, 
government by participation of aN. to impractical and that repubtk^ govern* 
ment. government by representativea* to an agreeable ahemative. It to dear 
that the Founding Fathers intended that our polttical inatftutions be 
representative and that many of our present assessments of the quality of 
our institutions are based upof the degree to wtilch they accompKah ttiat 
o^ective. Thomas Jefferson's view was that republican government to 
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n^SMaary for purpo«M of both admmtatrativ* expediancy and compeleni 
govammani. m a Mar to a friend. Pterre Samuel Oupont de I^Jemours, Jaf • 
faraon outlinad li<a view on tNa queallon in 1816. m H ha sakJ. "We of the 
Umtad Stataa. you KnoM^. ara conamutk>na»y and conscientloualy 
damocrata. Wa conakJar aociaty aa one of the natural wanta wHh which 
man haa bean craalad; that ha haa baan endowed with facuHlea and 
qualltiea to effect Ka aatiafaction by concurrence of othera having the same 
want; that when, by the axerclae of theae f acuHiea. he haa procured a atate 
of aociaty. N ia one of hia acqulaitlona which he haa a right to regulate and 
control, jomtty indeed with al thoae who have concurred in the 
procurefnent. whom he cannot exclude frqlh Ita uaa or direction more than 
they Nm. Wa think experlarKe haa proved It aafer. for the maaa of Indi- 
vWuala compoamg the aoclety. to reaarve to themaelves personally the 
exerclae of al rightful powwa to whteh they are competent, and to 
oei-EQATE those to whteh they ara not competent to deputiaa named, and 
ramovaWa for unfaithful conduct by themaelvaa Imiiiedlately. Hence, with 
ua. the people (by whteh ia meant the maaa of indMduals composing the 
aoclety) being competent to judge of the facta occuning in ordinary We. 
Ihey have retained the functtona of jurors; but being unqualified for the 
managemertt of affairs requiring intelligence above the common tevel. yet 
competent judges of humsn character, they chose, for their management, 
represernmiven, some by themselves immediately, others by oleclors 

chosen by themselvea "He beMeved that "actton by the cHizena in per- 

aon, in affairs within their reach and competence, and in all others by repre- 
sentatives, chosen Immediately and removable by themaelvaa. conaiilutea 
the essence of a repoblte. "* 

The predominant view m the Conatltuttonal Conventton waa also m favor 
of republtean government. James Madlaon. writing to the people of the 
state of New Yort< in support of ratifteatkxi of the Constitulton. argued that, 
"we may define a republte to be. or at least may bestow that name on. a 
government whteh dertvea al its powers directly or indirectly from the great 
body of the people, and is adminiatered by persons hoWing their offtees 
during pleasure, for a Hmlted period, or during good behavtor/" Madison 
continued, in the 39th Federalist, to data! the aspects of the proposed 
government thai give it Its republcan character. First on hia Hat was the 
House of Representatives, chosen by direct electton of "the great body of 
the people. • and the Senate whteh "derivea Its appointment Indirectly from 
the people." (Unt« the adoptton of the XVII Amendnrtent to the Conatitutkm 
in 1 91 3. Senators were elected by atate leglslatures.) 

The view of both Madison and Jefferson are characteristte of the 
theoretical underpinnings of our governmental instHutk^ns and of the intent 
of the Consiltutton. Agreement about the deairablity of repreaentatlv^ In- 



stitutk>ns. however, dkl not lead to conaenaua about who ought to be 
represented and how. The Madisonlan notk>n ttuit man is by nsture inclined 
to aeeH out othera wIyo are of Mke diapoaitk>n on queationa of govammerrt 
and that once aggregated they wM form "factk)na" that wi pursue their 
collective mtereata to the detriment of those m other "factkKia." led him to 
the general view that representative inatltutk>na ought to be a mechanlam 
for the deflectkHi and amelk>ratk>n of the "evia of factk)n."" Ha thought that 
the evHa of f actten couk^ only be cured by removing Ha cauaea or controMng 
Ita effecta. He atrongly oppoaed 0llmlnetlng factkms becauae the coat 
wouM have inckided the aacriftee of human Nberty. dignity and diversity, the 
protection of whteh la the firat object of government. Ha proposed, there- 
fore, to controf He effecte by bringing antagonlats together where, becauae 
of the diversity of laauea and human mtereata. no factk)n wM ever comprlae 
a majority w>d dominate al other mtereata. Eoonomte diff arencea are largely 
responst)!^. m Madison's vl^, for dIvUmg men "into different clasaea, ac- 
tuated by different aentlmenta and viewa."* He conckx^ that 'Ihe 
regulatten of theae varioua and Interfering mtoraats fonna the principal taak^ 
of modem teglalatten, and mvolvea the spfH of party and factten m the 
necessary and ordinary operatk)na of Qovemment."* In summary, the 
Madisonian notten of repreaentatk>n tended to emphasize the Importence 
of control of factk}na and their "mischlaf " m the legislative proceaa. 

Hamilton's view of representation waa similar to that of the Qfeat Englah 
poHtteal phik>8opher. Edmund Buri(e. Hamlton beleved that where elec- 
tk>na are "free, representative lnstitMtk>na wi m vailably be made up of land- 
hokjers. merchanta. and men of the learned professkms." Of the three, only 
the latter coukJ be expected to protect the mterests of si clas^ becauae 
of their superior wisdom and common mterest. He thought that "the Mea of 
an actual representatten of al^clasaes of the people by persorta^of each 
class Is altogether vlalonary."* But he waa nevenheless committed to the 
notten of popultf control of the conduct of representatlvea. A careful 
delneatkHi of his views wM facUtate understanding of often mlaconcelved 
notkHis of Hamlton'a genuine viewa. Uke Edmund Burite be believed m the 
desirability of men of auperior talent and wisdom making legialatlve ^ 
deciak>ns they detennined to be m the interest of the people they 
represent, even when that betwvkx conflteted with expressed wishes of 
those whom they represent. The caae for this positk>n was made ekxiuently 
by Burite m an address in 1 774 to his constituents in whteh he saM: 

Cortainiy. Gentlemen, it ougtit to be the happiness and glory of a repre- 
sentative to Uve in the strictest unten. the closest corresportdeoce. and tt>e 
moat unreserved communteatten with his constituents. Their wishes ought to 
have great weigtit witti film; their optptona tilgn respect; their business 
unremitted attentten. It is tiis duty to secrtftee his repose, his pleasure, his 



; Kwttfi M Doftmn. Dlr0Ctk>n$ m Am^rtcw Pomca/ rtxniOM (N«w Yortt: John WHn * 
Soni.lr>c. 1969).pp 7/-78. 

• 7h9 f^dwakst. No. 39. EdttMt and WHh an mirodudton m6 Noita, Dy Jmcob E Cooke 
(MKWa to ww. Conn.: Waalayan UnlvaraHy Praaa. 1901), pp. 260-257 



> Tha Farfa/alW. No. 1 0, op. pp 56 S6. 

« A J. Baltzlngar, A Hmory of Amertctn MhctI Tttought (Ntw Yortt: Oodd, 
CompMiy, 1972), p. 222. 
• n»a PBdfwMtl. No. 10, opi ct. 
•Baitzlngar.ap.ct^p.224. 
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hit view party InfKiences are two fokl: the firtt, a peraiatent soclaHzed 
poMcy oflenuitlon thet the member of Cof>gre68 brings wKti him. the aecond» 
a "broad ciaaa of party influence (that) IncKidea thoae inatancea m which a 
member of Congreaa aeeka out, or accepta. the counsel of another person 
in arrMng at a policy decision becauae the ottter person Is a fellow 
partisan These cuaa are aought and given at al atagae m the deciaional 
proceaa snd are both formal and informal. Congreaamen talk together, with 
group apokeamen. their staffa, and party leadera. As they cover a wkle 
range of poltoy snd iaaue areaa m their diacuaakHia and deliberationa. they 
reinforce and stimulate aach other'a viewa and work towards aome degree 
of agreement. Thia proceaa of "cue" taking and giving ia clearty a part of the 
proceaa and is reported in moat reaearch on the Congreaa. The extent td 
whk;h it genuinely createa agreement ia diffk;uH to aay and perhaps 
impossible to investigate. It i^. however, an addittonal poaaiblo explanatkm 
of party coheak)n in voting. 

To aummartze here» party coheaton le an emplhcalty verified charao* 
tertstlc of Congresskinal roH-cal voting. There ia "arlation by issue and 
po«cy area but party similarity haa been a better predtetof of Congreaatonal 
voting patterns over time than any other aingle variable. When party 
simHartty has not explained voting patterns, the next most reliable mdk^ator 
has been the conatitutency characteristk;s of the members of Congreas. At 
least or>e obaerver, Froman. believes that similaritiea in party wting may be 
just an additional measure of conatituency mfkience. The notion that party 
regularity is polk;ad by an effective party leadership doea not seem to be 
supported by the evklence The process of cue-taking, the exchange of 
informatkHi and viewa among Congressmen, their stsffs. etc.. is arH)ther 
possible explanatk>n of party regularity but one that ia dK(k:ult to 
demonstrate conckiaively, 

Questions about whether constituency representation in Congreas ia 
achieved through any of the processes described above have profound 
impik:atkxi8 for our notk)ns about democracy. Part of our determination of 
what representation ought to be like will invariably be a functk>n of what 
representation is actually like. If you believe that we can be represented if 
. Congressmen ascertain our probable preferencea by consideration of the 
predominant characteristk;s of our districts, then you can gather evidence 
about constHueocy characteristics of the 435 distrk^ts and 50 states and 
compare the voting records of members of Congress with their , own 
disthcts or states. In short, you wiR be using evidence to determine if 
representatk7n Is actually anything like you think it ought to be. 

In the exercises in the fourth section of this manual you wlH be asked to 
do this using the technk^ues of investigation comnnxily used In political 
science. That is. you wM k>ok at evidence systematk:ally and use emptrk:al 
methods of analysis to test assertk)ns about the representativeness of 
members of Congress in their voting decisk)na. The second sectk>n wiN 
Introduce you to these technk^uea. 



*• CtouMn. op. c*^ p. 1 23. 
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One of tf>e goala of aocial ackmtiata la to explain how aoclal piMnomena 
come to be. And whUe tt>e lariguage of aoclal science often aaema foreign 
to students, the thought processes involved are onea that we al uae daVy. 
When the Presklent makea a trip to the Middle East or the Soviet UnkMi we 
aay it mftuences both our relatk)na wHfJ thoae countriea and Na popularity 
ratings at home^When a footbal team has a good aeason, we say that la a 
fautt of good recruiting and hard practkse. Long, thoughtful study la 
M8sociti9d wMh good gradee. Wt)en we make such alatem«nts wa are 
thinking like social scienltsts. 

The social scientist Is concerned wHh teatlr>g comnrKMi serise nottoos 
sbout reality, and to do thia he must be concenned with both the proC9(kMm% 
of inquiry and the precise uae of lar>guage. 

In order to understand eech ottier, aoclal acientlsts have more or leas 
agreed on the ferms they uae m describing their procedures. You shoukJ be 
familiar with some of these terms so that you wM have a common baaia for 
discussing and evakjatlng the exercises In this book. 

When we posited above that aomething was "Influenced by" or "the 
result of" or "aasociated with" 8ometfilr>g else, we were Just aetting up an 
hypothesis that we coukJ then test. 

A good way to think of hypotheses is in tenma of change or differencea. 
tf something changes, then it may be associated with a change in some- 
thing else. Or If we k)Ok at differences in one thing, then we wouM expect to 
find related differences in some other thing. But what are theae "thlnga** 
that we keep talking about? If a phenomenon appeara in different forma or 
^ takes on different values then we refer to it as a vartabh. An hypottieala. 
then, is a statement thai posHa a r^ttonshlp between two or more 
variat>hs. 

There ia often a temptatk>n when formulating hypotheaes to aay tttat a 
change in one variable causes a change in another variable. This is a temp- 
tation which shoukj be avokled! Woukl yoii be correct In stating that the 
PreskJent's taking a trip causes a change In our relatkKia with the. countriea 
visited? Pert>apa, txit we realy have no way of knowing whether it was the 
trip per se which brought about the change or wt>ether it was the months of 
negotiationa whk:h preceded the trip or the desire of tt>o8e countries for 
more Amerk:an technok>gy whk:h really caused tt)e change In our relatkKia. 

It la because of the diffk:uHies m attributing caussftty that social scientists 
prefer to err on the skie of cautkm and tOK about varlablea belr>g 
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999oci$i0d Of f#ter«d rathar than ooa causing tha olhaf . You should try to 
Q«t In tha saniA hab« yOursaH. not onty bacausa you should want to ba 
cautious, but o bacausa you ahouM constantly ba asking yoursalf tha 
quastlon "Is liiufa anything aUe which might affact tha ralationship I hava 
hypothaslzad? ' It la through this constant quastioning that a sound body of 
undarstanding of political phanomana la davalopad. 

Thara ara two typas of variablaa that wa usa in fonmulating hypothaaes. 
Tha variabia in which wa axpact soma chsnga to ba producad is caNad tha 
(/•pendent vahabla. In tha axamp^a abova. tha retetknta with tha countrtas 
tha Prasidant visits would ba tha dapandant varlabla. Why? Well, if you 
think about H. this Is raally common sansa Wa are hypothesizing that a 
change m our (oralgn relations is dependent upon something aise-'tha 
Prasidant taking a trip. You would not say, howavar, that tha PrasWant's 
taking a trip was dependant upon a chaiHJe in our foreign ralatk>n8 with 
these countries since wa expact tha change to coma after tha trip. The trip 
ItsaH than is independent of changes in our ralattonship with tha countrtas 
visited. A variabia whteh wa hypothesize as baing aasock.«ad with a change 
m soma dapandant varlabla la referred to as an independent verlab^e Why? 
Bacausa change In H c«) take place indepandanify of chwiga in tha 
dapandant varlabla. 

One of tha most common ways of testing hypotheses is to gather date 
that can ba grouped into csteoohas and than to interralata two vartaWaa in 
a table. 

Let's take an example from the data you wW ba using later on. 
- In 1 973. the Congress owed legialatton that Nmlted tha war-making 
powers of the Preskloni. This leglalatk)n was vetoed by PrasWant Nixon. 
Subsequanlfy both houses of Congress abhiavad tha necessary two thirds 
majority to override the veto. The question we woukl like answered is. "To 
what extent wes tha vote to ovenrWe m the House of Representatives caat 
8k>ng partisan Hnes?" On an issue such as a preaidantlal veto overrtde. wa 
wouW hypothesize that Damocrata wouW unite against the PreskJent and 
that Repubiteans wouW raify to dafend the PreskJenfs position. In other 
words, we are hypothesizing th^t a congressman's party (Independent 
variable) wHI influence how he win vote on this Issue (dependent variablo). 
To test this hypothesis, we wiH divkJe the members of the House by party 
and by their vote on this Issue. When we do ihls. we obtain the foltowing 
table. " 



PARTY 
DEfS^OCRAT 



REPUBUCAN 



VOTE 


YEA 


198 


aa 


2a4 












NAY 


34 


101 


135 






232 


la/ 


419 



There are four ceHs In this table and each Includes the number of persons 
of a party who voted in a certain way. These numbers are known as cell 
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frequences. Thus there were 1 9a Democrats who voted to ovarrkia tha 
veto and 101 Raput>licana who voted against ovarrkJing tha veto. Tha 
numbers at the bottom and skki of tha table are known ea marglneia. In thia 
case, the marginals on Ihe bottom wM teN you t>ow many Damocrata Snd 
how many Republk^ans partk:lpated in the vote. Tha marginals on tha skla 
wiN teN you the diviskKi of the vote--tha total number of yea votaa and tha* 
total numt>er of nay votes. The figure In the k)war right hand comer of tha 
table Is the sum of row marglnefs and alao the sum of the cokxnn marglneia. 
In this caae a total of 4 1 9 Democrats and Rapubltoana voted (or paired their 
votes) on the Issue of overriding tha Prasklant'a vato. Sixteen mambara 
neither voted nor paired their votes on this Issue. You ahoukJ try to gat in 
the habit of examining ^th the cell frequencies and tha marglnala of each 
table for avktonce about your hypothaals. 

To examin^ our hypothesis more clearly, however we need to know not 
only the numbflr (or frequency) of Democrats and RepubNcans wtK> voted 
yea or nay. but also the proportion (or percentege) of the memtMrs of each 
party who voted each wsy. 

Most computers ganarate tablaa that report both frequenclea and 
percentages. To do this, however, the computer must t>e instructed aa to 
whk:h is the kxjependent and whk:h la the dependent variable. The 
conventkMi accepted by most social aclentiats Is to place the independent 
variable acroaa the top of the tsble (the cokjmns) and the dependent 
vtflable akxig the skje (the rows). One ttien cak:ulates the percentagea 
down the cokjmns. In reading the cela of a percentage Xetiie. the queatk)n 
you shouM ask Is, "What percentage of X (a category of the Independent 
variable) dkl Y (a category of the dependent variable)?" 

Independent Variable 



Dependent ^^^^ 
Vanable 





PARTY 






DEMOCRAT 


REPUBUCAN 


YEA 


198 

asa 


ae 

46.0 


NAY 


34 

14.7 


101 
54.0 




232 
55.4 


la? 

44.6 

V. 



284 

67.8 

135 

32.2 

419 

100.0 



Answer the foHowing questions about the ceHs and marginals of the above 
table. 

1 . What percentage of the Democrats cast Yea votes? 

2. What percentage of the Republicans cast Nay votes? 

3 What percentage of all the votes were cast by Democrats? 

4. Whatpercentageof the total votes were Yea votes? 



21 



22j 



ERIC 



S. Writ* A brt«f paraortph tiMCiiblng what thte tiM t#lt you itooul the 
frypothMis. 



Now let's cor>tidef an exainple in which we heve dMded the date for one 
verlebie into more then two cetegonee. In thta case, we wM be examinino 
the reletionehip between the median income of cItUens in a member's 
diathct and Ne or her vote on an approprietiona bW for the departments of 
Labor and Health. Education and Welfare. Sir>ce the vote was on a 
oompromlae bM between the Houee and Senate wNch would have reduced 
monies available to theae agenciee, many Ubersla opposed this legislation 
because they felt It did no\ provide enough support for programa in these 
areas. Before looKir>g at the table that follows, what woukJ you expect the 
relatlonahip between Income and vote on thia measure to be? Would you 
expect opposition to the compromise to come from the representatives 
from the wealthier or the poorer distrlcta? Juatify your expectations and 
then state your hypotheela. 



WY>en a variable is dMded into three or more categories ranging from low 
10 high (or high to low), social scientists refer to the data as being arrayed 
ak)r>g a dtm^nston. In our first example we aaked. "Did Democrats vote dif- 
ferentty than RepubUcana?" When we have more than two categories, we 
""heve to ask a slightly different question, namely "As income increases, 
does the tendency to vote Yea or Nay change?" If we have hypothesized a 
direction of change, we would look for a change in the proportton of votes 
cast Yea or Nay as we moved from the k>west to the highest category of 
our ir>dependent variable. While this sounds somewhat diffk:utt. all we are 
really sayirig is that you shouki not only \ook at the k>west and highest cate- 
gories of each variable, but shouki alao be corKemed with the pa/fem o^ 
change in the intermediate categoriea. 

Examine the table bek)w and describe the extent to whk^h you feel your 
hypothesis has been confinmed. 
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VOTE 



YEA 



NAY 



MEDIAN INCOME 



$6,000 


$0,000 


$tt.0O0- 




$0,000 


$10,000 


$17,000 




100 


102 


72 


274 


762 


666 


620 


04.6 


33 


63 


OS 


161 


246 


342 


47.4 


360 


133 


166 


137 


426 


31 3 


306 


32 2 


100 0 



1 Are Increases In Income saaoclated with the changes In vote that you 

expected? ^ 



2. WouM you characteflze ^ Impact of income on this vote aa being a 

clear (or a strong) or>e? Why do you feel that way? 



3 How wouki you describe the pattern of ch«>ge that you have 

observed? 



4. What do the merginals teN you about th^ variables you are relating? 
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Wh«! w h«v« b««n tjoJng up lo iNi po^l (s exmnming \tm of (wo 

v«hsb«»t (p«,ty ■od m«<jtain tf»com«| on iwo diffmmit vofei in tf)« Mou»« of 
R«pr»Mnlaitv*« Thi* \m Known «• bivBftmt0 ani^aifth* r«t«tK)nthk) 
b#tw*«n on% ind«p«nclfM>t and orm d«p«rHi«nt vari«b(« 

Vary ofi«n. howevar . we wish lo axamtoa mora than two vwlab^s al ona 
Hma Wa of|«n want to axamina iha ralaltonth^ t>atw«an two v«rtab)ei 
whUa hoWmg aoma tNrd vaflabW conj^anr Whan wa ^ aomathina 
cooatant. aH w# aia r«aly doing i« hypothatUing tt^at Iha faial»on»hto 
batwaan an indap«ndant and a dapandant varkib^ w« t>a dtff«rant for dif 
Wt cataooflaa of aoma third vahatXe Lat t oo bacK lo our hypothesis 
that Iha Praaidanfi trip wM affactour foraKin ralatlon* wHh the countries 
vMad You w« racal that wa aaid N waa difficult to datarmlna whathar 
clwwi wa obaarvad wara raaNy dua to tha PreiWant * trip or (o kjog 
n^hatiooa that prac«dad tha trip To tast thu possibility ws could 
mtroduca tha concept of control Into our ar>alysla 

^1^^' •^^^^ ^ countrlaa that tha Praaldent-haa vlaltad 
into hjro cat*gon«t-thoaa yf^m evtanded nagofiatlone preceded tha (rip 
and thoaa whafa thay did not Wa could than examine the raletionahip 
bahvaan a trip and chengea m our foreign ralatlooa for each oi thesa 
groupa If we found a diffarent relationship for the two r<Hjp« we could 
•rgua that the hokUng of nagotlatlOna (the control variable) has an effact on 
the raftatlonahip betwaen the Pfealdanfs trip and changes m the foraion 
relatlor^ of the Unltad Stataa 

m the tsbte )uat analyxad you diacovered a raiaHonahlp batwaan madian 
Income and tha vota ol Congraaamen on the L^>or-HEW appropriations 
cornpromlsa. ^ Mnp-^nm 

Lat us now ralaa a «ji§8tloqfor further axeminatloo Would you expact 
that mcoma drtfarencasyodild atfact Democrats and BapubUcans alike? Or 
altematlve^y. wouk* youVdect pressures other than Income to be more 
mrtuential for the members\)f ona party? State your expectations below 



To examir>e (his question, we can divide the membera of the House Into 
Democrats and RepuWicans and examine ihe relationship t}ehiveen median 
income and vote for each group. Our hypothesis for this analysis wM read 
aa follows, "Wnan wa control for the Impact of party (control variable), we 
w« find that median Income has a different impect on the vote on this Issue 
for Oemocmta than for RepubUcana." Let ua now take e look at the Nvo 
tables With which we can test this hypothesis. The first table shows the 
relationahip beh^een median Income and the vote for Democrats the 
•econd the relationahip for Republcans. 
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DiMOCRATa 
MfcDIAN INCOME 
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REPUBLICANS * 
MEDIAN INCOME 
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306 
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^ Write a brief analysis of these two tables. To what extent do the raaulta 
tend to confirm the hypothaaia? To what do you attribute ttie differancea 
you have discovered in the reletionship between median mcoma and vote 
on this issue for Democrats and the relationahip for Republk^ans? 
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M—ii by ^ 
t«rm«. you 



8UMMAHVOF Tt HM8 AND TtCflNlOUt 3 

littCAl •cNNilitI* m lh« iMlniy of hypothMM ll«(of • uutng on to 
n in th« rmni ••cHon. you thoukl b« c«nain that you und#rtiand 
If you httva h«d dWftci^ lr» urHi«rtt«rKllnQ «ny of th# following 
^ mK your Irmlructor to cWlly tt»«m 



1 hypo|f>Mto 
7- vartebi* 

4 d«p«nd«nt vitftat>l« 
0 taMc«a« 

6. c»i fr«qu«nci«t 

7. m«rginii« 
0 dim#n«k)n 

0 p«lt«m of ch«>0« 
10 6*Miflm» ani^yai* 
11. ooolrol 
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IIL DESCRIPTION OF DATA 



Now that you h«v« ioma tamiwrity wNh lha ra««aroh m^ihoda oommonly 
ua«d by pomical actontiata in Wvariata anafyftlt you ar« r««^ «o W^y lh*«» 
to avklanca concarning our qua«tlon» iboul f«praa«nUMton EvW«nca thai 
ia ayat©matk;al»y gath^^d and orclar«d in a m^mar thai it can b« uMd to 
invaatlgattt hypothaaa* is uauaiy fi^tmi to M <*Ma Tha n«tura o* lht 
nacaaaary to ta»t hypolhaai*, qu*t« naturaly. dmpmni^ on tha nrtur* of th# 
pfob*am you af« worwno with A» wa ara trytrHi to artiwptf 
tha voting bahavior of mamb*fi of CoograM and lh# po«MM Mtoolition 
with tha charactartattea of th« cooat*tu«oc»«» th«y rapf*Mnt, w« naodxlsta 
that includa a f»cofd of how aach mon*#r of Congraaa vol«d on • f»w 
piacaa of datcrtptton of tha conatHutncAaa of oach mmtm 

of Congraaa ^ ^ »^ 

Tha data wa actutHy uta to tMt hypoth««a« ara atway* dtofwfnad &y 
tha iudgmant of tha raMarchara about what to naadad. and tha •walaWO 
rasourcaa to o^har tham Th«»a factoft oft^ impoM Mhout 
limHatona on tha conckiatona wa can Mt»f»«Wy through pur raaMTch 
affofta Son>atimaa tha ovidwa we o«th#f dooa not halp u« anwrtr our 
rasearch quaationB bacMjM wa hava mad« • bad guoM about tha apMMTto 
avidoocB wa na«d or utad badrtb<H)wit in tha mathoda w >Md for 
gatharing H Often wa aro ao Umi^ad by tha r*aourcaa avalablo »o 0«*^*J;« 
avidonca that wa muat accapt eithar data that hava baort gf»m4ti t>y 
someona alaa or that wa can gathar inaKpanaivaly our»«»vaa Aa a r^auH ol 
thesa two limttationa our f mdinga are alwaya f ag^-dad aa lantatfva until th^ 
are corroboraiad. findings ara oftan invaldatad hy nowar or battor 
evidence, aftemative research mathodo»og*eB. etc. Thua th# concMtona 
you reach in these exercises are alwaya dependent upon the data uaed and 
corisaquentfy should be regardad with acho4arty caution 

The data you w»ll use in these exefciaea ara in four general catagoriea: 1 ) 
data that describe the 435 Congressional distrtcta and the fifty atatea that 
were chosen by the authora from infonnation made ava«able to tha pubic 
by the US Census Bureau. 2) the age. seniority, and party of aeph 
member 3} ratings of each member of Congrasa by selected mtereat 
groups and 4) data about important House and Senate votea from the firat 
session of the 93rd Congress ( 1 973) The data provided here include: (by 
variat)le name as they are Nsted in the codebook) 

(1) RE0fON--Thts variable is of grouping of statea according to 
geograpnifcal location in the country They are grouped according to the 
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standard ICPR codes so that they wM be consistent with similar research 
done etoewtiere. The reoton names^ and the states within each reglbn are: 

0. N9W Enatond— Connecticut, Maine, Massachuaetta, New Hampshire, 
Rhode Island, Vermont 

1 . Middf0 Afltnfk^^Delaware, New Jersey, New Yort(, Pennsytvsnia 

2. E99t'North Cenlra/'-minoia, Indians, Michlo«i. Ohio, Wisconsin 

3. WBShNorth Cenfraf— Iowa, Kansas, Minnesota, Missouri, Nebraska. 
North Dakota, South Dakota 

4. So^ld Soi4/)-Vlrginia. Alabama. Arkan8a8,.^>rWa, Georgia, Louisiana. 
Mississippi, North Carolina. South Carolina, Te»# ^ 

S^^Bordf Srares— Kentucky, Maryland, OHIahoma. Tenness^e^est 

6. Mountain Srafes-^Artzon^ Cotorado, kteho, Montm, Nevacte. New 
Mexico, Utsh. Wyoming 

7. P«c/WcSfafes— Callfomla, Oregon, Waahlngton 
6. fxfema/Sf afes— Alaska. HawaN 

(2) 80UTM-H0N-S0UTH^Thls variable gnsupa atates into two 
clasalflcatk>na: those in the "deep South" (2), and all the remaining states in 
th« unkxi (1). The South Non«South division Is Included because of the 
hypothesized persistence of "bkx;k" voting of southern Senators and 
Congressmen in the Iterature on the Congress. 

(3) URBAN-RURAL INDEX^Census data wert used to create fh/e 
categories of dominant reskJentiaJ typea into whk;h the House distrk:ts 
were Classified. Three categories, urt>an» suburban, and mraS are pure types 
in which at least 60S of the distrtot population reskjes in one of the three 
reaklential categories. Iq the urban category 60% or more of the poputatk>n 
resMes in SMSA (Census Bureau Standard Metropolitan Statistk^l Area) 
central cities of 50,000 people or more, fn the suburban category 60% or, 
more of the populatton reskles in central city suburbs within the SMSA 
distnct. In the niral category 60% or more of the population reskJes outskJe 
SMSA central cities and suburtw. Two additional categories, t/rtwn- 
auturban, and auburban^niral are mixed types in whteh rib single category 
contains more than 60% of the population but Ih whteh urt)an-8uburt)an per- 
centages are greater than suburban-rural m the earlier category and less m 
the tetter. Census data were used to create three catfegories of dominant 
reaWentlal types ranging from th6 most urban (1) to the most rural (3) 
States, for the Senate data. 

(4) MEDIAN INCOME^Census Bureau figures for median kicome were 
divided Into three income categories, 

1 = $5.0OO$6,999 

2 s $9,000 $ 10.999 
- 3= $11.000$17.999 

Approximately one third of the distrtets and states fell into each category. 

(5) PERCENT WITH INCOME OVER I15.000*-Census Bureau figures lor 
the percent of famHy incomes over $ 15.000 In each distrk:t and state. Four 
categories were created ranging from lowest to highest percentage, in the 
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House they are: 

1 s 5-14% 
2= 16-22% 

3 = 23 - 34% 

4 s 35 • 56% 
In the Senate they are: 

1 = 0-12% 
2=i 13-17% 
3a 18-22% 
4 a 23 • 36% 

(6) PERCENT WITH INCOMES. UNDER $3.000— Census Bureau figures 
for the percent of lamHy incomes under $3,000 in each district and state. 
Four categories were created ranging from lowest to highest percentage, 
fn the House they are: 

1« 0- 7% 
2s 6-11% 
3a 12 17% 
\ 4= 16-33% 
In the Senate they are: 
1= 0- 7\ 
2= 6-10% 
3=11-13% 
4= 14-25% 

(7) MEDIAN YEARS OF SCHOOL«-Census Bureau figures tor median 
years of education of al persons in the state or district over hwenty-flve 
yesrs of age. Four categories were created ranging from fewest to most 
median yaars of education in each of 4he districts and states. In the House 
they are: 

1=: 6-10 

2=11 
3= 12 
4=13 
In the Senate they are: 
1 = 10 

2=11 - 

3=12 

4=13 

(8) PERCENT WITH WHITE COLLAR JOBS— Census Bureau figures for 
the percentage of white coHar workers m each congressional district and 
state Three categories were created ranging from lowest to highest 
percentage with approximately one third of the districts or statea In each 
category. In the House they are: 

1 = 30-42% 

^ = 43 • 50% > 
3= 51 -79% 
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tntheS«na(otheyare: * 
1 a 37 -44% 
2a 45-49% 

3a 50-56% 

(9) PERCENT WITH BLUE COLLAR JOBS-Census Bureau figures lor the 
percentage of blue colar worKers In each congressional district and state. 
Three categories were crested ranging from lowest to highest percentage 
with approximatety one third of tt>e districts or states In each category. In 
both the House and the Senate they are: 

1 s 10-32% 
2* 33-39% 
3*40-59% 

(10) PERCENT WITH SERVICE JOBS-Census Bureau figures for the 
percentage of service occupations irt each congressional district and each 
state. Three categories were created ranging from lowest to highest 
percentage with approximately one third of the dist^ts or states In each 
category. In ttve House they are: 

1- 6-11% 
2» 12-13% 
3*14-25% 
In the Senate they^are: 

1= 6-12% . 
2= 13% 
3= 14-25% 

(11 ) PERCENT FARMERS— Census Buresu figures lor the percentages ol 
larm worKers in each congressional district and state. Three categories 
were crested ranging Irom lowest to highest percentage. In the House they 
are: 

1=0% 
2= 1- 5% 
3=6-24% 
In the Senate they are: 
1 = 02% 
• 2 = 3- 4% 
3=5-22% 

(12) PERCENT BLACK— Census Bureau figures lor the percentage of 
total i>qDulatk>n of biacK people in Congressional districts and states. Four 
categor|9$ were created in the House and three in the Senate ranging from 
lowest to highest percentage ol blacK population. In the House they are: 

'1=0-5% 
2= 6-20% 
3* 21 -47% 
4* -69% 
In the Senate they are: 
1=0-5% 
2= 6-16% 
3= 17-37% 
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(13) PERCENT SPANISH-AMERICAN-Census Bureau llgures lor the 
percentage ol Spanish-American people m each congressional <tetrtct and 
In each state Four categories were crested in the House and three inme 
Senate ranging from lowest to highest percentage ol Spanish-American 
population. In the House tt>ey are: 

1*0-5% 
2* 6-20% 
3* 21 -39% 
4*40-75% 
In the Senate they are: 
1 = 0- 2% 
2=3- 7% 
3=8- 40% 

(14) PERCENT FOREIGN STOCK— Cens^f Bureau llgures lor the 
percentage ol persons who were bom of whose parents were t)om in a 
loreign country In each of the congresslonai districts and stales. Foiir 
categories were created In the House and three in the Senate ranging from 
lowest to highest percentage ol loreign stock. In the House thay are: 

1 * 0-10% 
2=11- 20% 
3=21-39% 
4 = 40 - 60% 
In the Senate they are: 
1 = 0-10% 
* 2= 11-17% 
3=16-33% 

(15) PARTY— Ptfty meml)ershlp ol memt)ers of the House and Senate. 
The two^genators who are not members of the major parties haw been 
listed as members of the parties with which they caucus. Senator BucWey 
(Conservative. New York) has been listed as a Republican and Senator Byrd 
(Independent. Virginia) has been listed as a Democrat. 

1 = Democrat 

2 = Republk^an 

(16) COMPETITIVENESS INDEX— A measure of the relative competive- 
ness of electoral contests in each of the dlstrtets and for each ol the 
Senators The degree of competition is determined by the percentsge stee 
ol the vkitory ol the Incumbent (In his/her most recent election) over the 
ctosest opponent. The percentage (ol the combined Republican and 
Democratte vote) won by the Incumbent la the speclfte index ol the degree 
ol competitiveness of the districts or states and Is the basis lor the 
rankings. Three categories were crested lor both Senators and members ol 
ttie House that ranked them Irom least to most competitive. (1) MOST 
COMPET/T/VE— Senators and Congressmen wtw captured 50-57% ol lt>e 
combined Democrats and RepuWtean vote (2) MODERATELY 
COAIPEr/7/VE— Senators and Congressmen wtw captured 56;67% ol the 
combined Democratte and RepuWtean vote (3) SAFE-Senatofs and 
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•ffirmativo vote was lo grant the powers to the President wtth the HmHations 
specified above. The vote was yea 230, nay 147 (240 to 157 Includlna 
pairs). 

m AUTO EMISSION STANDARDS-The vote was on an wnend^ent. 
propbsed by Conoressman Wyman, to an emeroency energy bW that would 
have postponed ai4o emission controls until Janwry 1, 1977. (HR 1 1450) 
The amen<*nent was proposed aa a partial and short term solution to 
problema creeled by the energy shortage. Uhder the propoa^ controls 
woiid not have been postponed in sertoua pollution yeas like New York 
and^a Angeles. A negative vote would have beeq to KM the bM end 
maintain early, implementation of the emission controls. The vote was yea 
1 80. nay 210 (there were no pairings on this vote). 
(37) SCHOOL BUSINQ-The vote was on m amendment to the 
EtefTj^lary and Secondary Education Act (HR 69) to prevent busing qI 
chlWren for purposes of desegregation to any bU the school closest or 
next ctosest to the atudent'a home. The language of the Ml did not kKlude 
the provision provided by the Senate for uttimale court reaponslbllty in mat- 
ters of busing. In an uiuaual move the House voted to instruct its members 
of the oonferenca cx)mmittee worWng out e compromise with the Senate to 
reject any other than Its language In the bIN. An affrmative vote would have 
been lo prevent busing aa specified above. The vote was yea 293, ney 1 1 7 
(there were no paired votes). 
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IV. EXERCISE NUMBER 0^E 



The purpose of this exercise Is to involve you in the process of testing 
the assertion that Knowledge of the urt>«i-rureri mix of e Congressman's 
constituency wi help explain his vote on selected issues. We exped, 
based on infomied guessing, that legislators from highly urban districts are 
more HKely to vote in agreement with each oth^on certain Issues than on 
others. They are also more liKely to vote in disagreement with legislators 
from predominantly rural distrlcta on ttK)se same Issiies. For example. It 
seems more reasonable that legislators from urtian districts wi support 
rapid transit funding for municlpdiities by the federal government than It 
does that legislators representing rural constituencies wW. It atoo seems 
more HKely that legislators from rural districis wi support legislation ralaiog 
price suppoiis for feed grains than % does that Jeglslirtors from 
predominantly urt>an districts wll. Both of these assertions are based upon 
our informed guesses about what seems most reasormble. Even ttK>ugh 
they are InfommS guesses and they seem very wson9bl0, they are sli 
guesses that can be verified or rejected only t)y looKIng at actual voting 
records of members of Congreto from each type o f district . 

Our informed guesses are fcwsed on research done t>y others and our 
assessment of reasonable conclusions that might be drewn from those of 
their findings that have ImpUcaltons for the problems ttiat interest us. For 
example, those attributes of urt>an Hfe that distinguish it from rural Ufa. that 
have been documented by researchers, are useful guides to guessirig 
about political differences that mey follow. t>t>an life Is distinguished from 
rural life in the Klfids of life experiences people undergo in each 
environment and the Kinds of problems they have. Urban life, in general, Is 
more crowded, more complex, and nwre hurried than rural Ufa. Peoplea* 
occupations, their avocations, and even their vacation and recreational 
opportunities vary substantially from urt)an to rural areas. As a result of the 
differences in types of life styles, the expect8tlons,'velues, and beliefs of 
urban people are HKely to t)e different from those who live in e rural setting. 
Unique characteristics associated with urt>an life have to do with crowding 
(or overcrowding) of people and the resultant prot)lems of hpusing, mass 
transit, unemployment, poverty, racial tension, institutional conflict, and so 
forth. 

In doing this exercise you wi use information about urtwm -rural 
differences to maKe an informed guess about how they might effect the 
wey legislatofs vote on e few selected issues. After having made the giiesa. 
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you w« th«n want to test your perspicacHy and see if the evidence tends to 
vertfy or refute H. The method you wi use to do that la the one wHh which 
you now have some familiarity, hypothesis testing through bl variate tabular 
analysis. ^ 

Relaxt That only means that you wiH wrHe your guess in hypothesis form, 
ask the computer to compare your variables, write the resuHs in the ceHs of 
a table so thai they can be easily read, and analyze them. 
STEP NUMBER ON£-WrH9 Two Hypotheaea 

ky this part of the exercise you are to wrHe two hypotheses using the In- 
dependent variable, urban -runilndex (described In detail in the description 
of data section) and two dependent variables chosen for you by your In- 
structor. The dependent variables are the votes of each of the 435 
members of the House of Representetives on two pieces of legislation from 
the first session of the 03rd Congress. 
Hypothesis Number 1 



Hypothesis Number 2 



What relationship do you expect to find beUveen the t*vo vniables In each 

of these hypotheses? Why? ' 

Hypothesis Number 1 



Hypothesis No. 2 



STEPNUMBERTWO 

Prepare the necessary computer statements and submH your lob to the 
computer. 

STEP NUMBER THREE 

Teke the frequency distributions and the percentages from your 
computer printout and write them In the ceMs of the tables bek)w. Be sure to 
include the marginals. 

HYPOTHESIS NUMBER 1 
VOTE ON BY URBAN-RURAL INDEX 

URBAN URBAN- SUBURBAN SUBURBAN- RURAL 
SUBURBAN RURAL 

YEA " I I I I 

NAY 



HYPOTHESIS NUMBER 2 

VOTE ON BY URBAN'RURAL INDEX 

URBAN URBAN- SUBURBAN SUBURBAN- 
SUBURBAN RURAL 



RURAL 



YEA 
NAY 



Do the differences in the most urban and the most rural districts tend to 
support or refute your hypothesis in the first table? What about the second 
table? 



in order to evaluate these hypotheses it is Important that the direction of the 
change from the most urt>an to the most. rural categories be consistent in 
each of the intermediate categories. Applying this criterion. wouM you say 
thet your hypotheses tend to be supported in each of the tables? Explain 

your conclusion. 



On the basis of these two votes, wtiat generali^tkms are you willing to 
make about the relationship between this constituency characterlstk; ar>d 
the voting behavtor of members of Congress? 
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chapter wven, "Constituency Differences Behnreen Partlea md 
Congresatonal Rol-CaN Voting." and chapter nine '♦Competlthwieaa 
XisT^l^'''^' »>«rtteular?uiS^ 

Kingdon. John W. Congressmen's \Ming Dscistons. New Hsnier^ 
Row. 1973. An analysis of Inatltutions anF proceases Important m 
Congresstonal decisionmaking. Students wi «nd (Suiter tW^%i 
Constituency" and chapter nine. "Dedston Problems and mfomiilton " 
useful reading for thla exercise. ■"urmmion. 

Duncan. Dknenskms of Cangre8Sk>n^ Vothg. Berkelev 

usefii tor students wfth some prevtous tiining m poNtk:^ science 
methojtotogy. It is usefti tor »s perceptive use of^K^yHn^Lso?^ 
calf voting declstons of members of Congress of rus 

Matthews DonaW. U.S. Semtors and Their World. Chapel HM: University of 
North Carohna Presa. i960. A weW^Arrltten. Interesting book thJ is 
principally a refleclkxi of Matthews' extensive mtervievifs with US 
'""^ material on coKegial exchange of 

uo J^^*?? partteularly ueeful for this exercise. 

Mayt^ew. DavW R. Congress: 77»e Electoral Connectton. New Haven Yito 
a^^^m^ ^ ^ of representattonal theorlea m 

^ uJ ^"»«"PO^an^ context, supported by relevant congresstonal data. 

M.ller Warren and Stokes. Donald. "Constituency Influence m Congress " 
>^encan PoiMical Science Review 57 (March. 1963). pp. 45-5ei> 
excepltonally useful article tor students doing this exercise. Miller and 
Stokes base their analysis on Interviews wiih a random ample of 
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IX, CODEBOOK 



R«p«ited here to an advtoory note to students: a Yea vote on a bN does 
not always indk^ate support for the aubatance of that bM. Crucial votea are 
often cast on amendmanta, motlona to aend the b« bacHJo committee, etc. 
We have therefore lndN:ated bothihe^substantive meanmo of each vote in 
the Codebook and how many membera of Congresa voted Yea and Nay. 
You ahoUd keep thia in mind when Interpreting the Yea and Nay vbtaa on 
your computer prlntoU. 

NOT£: In using thia codebook. an OSIRIS uaera and SPSS users working 
with a SAVE RtE ahouKj Ignore deck and column references, In theae 
caaea, al varleblea may be referenced by the variable kJentlfk:ation 
number. 

HOUSE OF REPRESENTATIVES DATA 
^ >^IUAatE COLUMIL moUCMCY VARIABLE Um 



VI 




V2 



V3 8 



REGION OF COUNTRY 

25 0. New England 

80 1. Mid-Atlantic 

. 86 2. East Norlh Central 

35 3. West'Norlh Central 

100 4. SoHd South 

40^ 8. Border 

19 8. Mountain 

47 7. Pacifte 

3 8. External 

SOUTH NON-SOUTH 

335 1 Non-South 

100 2. South 



URBAN-RURAL INDEX 
75 1. Urban 
82 2. Urt>an 'Suburban 
90 3. Suburban 
81 4. Suburban 'Rural 
107 5. Rural 




vauiablc 

NUMBER 
V4 



V5 



COIUMN 
NUMBER 



FRBOUENCV 



VARIABll LABEL 



V8 



V7 



V8 



V9 



V10 



VII 



10 



11 



12 



13 



14 



137 
158 
140 



141 
148 
103 
45 



MEDIAN INCOME 

1. $5,000-$8,999 

2. $9,000 $1 0.999 

3. $11,000 $17,999 

% WITH INCOME OVER $1 5.000 

1. 5-1 4H 

2. 15-22H 

3. 23'34H 

4. 35-58H 



% WITH INCOME UNDER $3,000 
159 1. 0- 7% 
139 2. 8-1 1H 

82 3. 12-17H 

44 4. 18-33% 

MEDIAN YEARS OF SCHOOt 
54 1. 8-IOYeara 
84 ' 2. 1 1 Yeva 
289 3. 12 Yeva 
48 4. 13 Yeva 

% WITH WHITE COUAR JOBS 
142 1. 30-4^% 
139 2. 43-50% 
154 3. 51-79% 

WITH BtUE COLIAR JOBS 
139 1. 10-32% 
141 2. 33-39% 
155' 3. 40-59% 

% WITH SERVICE JOBS 
119 1. 6-11% 
182 2. 12-13% 
154 3. 14-25% 



% FARMERS 



87 



139 1. 
208 '2. 
89 3. 

68 



0% 

1-5% 

8-24% 
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X. NOTE TO INSTRUCTORS 



The criteria used in selecting variables suitable for introductory American 
government students doing empirically-based exercises were ease Of 
definition, conceptualization and operationalizaticn, and recency of 
congressional votes. District data apply to the districting for the 1972 
election. 

Exercise 1 calls for testing a bivariate hypothesis in which all students 
use the same independent variable (V3 Urban-Rural Index) and the same 
two dependent variables. So that students may pompare variables 
associated at different levels, it is suggested that you assign one/ 
dependent variable from each of the following groups: 

Group 1: V29 Military Economic Aid, V32 Urban Mass Transit, V34 
Labor-HEW Appropriations, V36 Auto Emission Standards. 

Group 2: V30 Alaska Pipeline, V31 Minimum Wage Increase, V33 War 
Powers Veto Override, V35 Trade Reform. 

It is suggested that you run these tabulations yourself in advance, to 
clarify instructions for student runs, to checi^ out the computer operation, 
and to prepare for class analysis. We have found it helpful to discuss the 
table with the stronger association first. 

Exercise 2 calls for control by party, and it is useful to discuss the 
possible effects of party control before those tabulations are made. 

Exercise 3 utilizes the interest group ratings. We recommend that the 
groups, their ideobgical and policy preferences and the implications of their 
ratings be discussed in class before each student selects his group. It is 
helpful if at least one student is responsible for each of the seven groups. 
Urban-rural, regional and party variables provide the strongest association 
with group ratings. 

Exercises 1 , 2 and 3 normally require about two weel<s of class time to 
complete. 

Exercise 4 introduces another dimension, presidential influence, and may 
serve as an optional exercise for those wishing to spend a third weel^. 
Advanced classes have data for more complex analysis. You may wish to 
supplement the data file by punching additional decks to include new^ 
members and current roll calls and group ratings. 
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